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c:ne>cD^§m^^^s«> m&mj£. ^mx. x\tmm^o^ 

TncDfcCDT&^TfcJ:^/^ St#W&*€f S €> 05 *> CD * b ^ „ 
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d co J: p £;fttf.»18«&S38.Mtflc.A* * + >y^ffl$ft5S5I 

U * ^--tf^R N A# 'J ^ 5--tf btl5. Sfc, Sifi<£># ij ;* ^-Wffi 

T* & 0 , & T T W IB 18 D N A # U * 7 — R N A # U * 5 - 

lick 0 , «K©StfrEfi3&«tHlL$n«>OT, eft e>©*S*K:£-2v»T:£#WgF* 
gib, *>^te©&«T*BS<B#a&<0«*# 1 fiXtt 2 fl£*-k. »JU<IJ2fi 

<ttSe»3CtlCl0AT#«WJ5i:Sf6afet;n^^y*>^f^fflfca6^^TAXO 
# KS^T-t 5* -if -f >^nfcAXCO^^T^n«=k < . Al<D& 
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O 



m \z m 7jk -r z> . 

A^filcgilCi^Jffi^, # U * 7 - ■£ lc <k 3 # . > h = a-r-->3 

(Dmmz i exte 2 e^±£ttjjn lac *><tk xt^ti^^i^^^iifcfcffi^s 

85 1 1^ « 74 5& ffi X tttJ!* O ^ ffi c *p i; fc ^ ft «t 0 ff -5 ^ t T € 4 . 

f29§©*r«£Aia>«Bfc<0£a££XXtf Y tti t. XXY, XYX, YXX& 

foinefljfiswa^bt^, axa, tyt, cgx, atx, ue<d^ 

*5E^OttK*-&tf*rfc?i3 retina?). £< »r L Hit £Pfr^ bJ 

#3691©»r&&:3 K>{CJSU7c t RN A^^^fhT^ <fc «fc 0 , 
©75yK*fiJfflflIitt5«&»iaJt^)ii:'>7f ASRttt«^t)^"C*5. 
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nicies*©- si5<7)T5 yi^^^i«i©75 y&KM&ufc o , 



£o 1 E + CD R te, 2 - 5 s ~> - 3 - D - 'J # 7 7 J ->JUS€r^t-r. 

sfgsi^x^ v*r>yfem zmm LtcmmAxmrnmrnM (x2-y> £^-r*> 

CDT& 

A £ ^ t> CD X" $> z> . 

m 4 Htt, *58«©ifiaiYSttS«»©dYTPO^Jj7 + -A*Stt>C 

m6gi«, 5' *a^ 32 P7^;nfcy7i"v-i (o. 5mm) ru^>^ 

V— M , 3 (UM) ti^CdNTP < 1 5 0 j* M ) £flH>fc^l/y^:7^y 
/>H:i577'f7-#ftg(fi:S2 0%#U7^'JJI/75 H7Mg*yjHft 

3B7Bltt. 5' 5fcSS£ 32 P 7^iHf;7'7'f7- 2 (UM) R T" > 7 k - 
H, 2, 3 (2/iM) tdNTP (1 50<tM) &J8tr>fc*W>:77if*> 

ftmn-ofz. Att2o%#u7^u^75F7 M^^y;u«^^i<joEi-c* o , 
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b \t <d m m & o' 5 y t~ l rz t> <n x- & z> . 

35 8 El . y7<V-2S^f >^l/-M- 2. 3 <h [ a - 3 2 P ] TTPJ 

A « . ^ ^ < ^ - 2 ( 1 m M ) SUf >7"l/-h3 (2/iM) £ [a- 32 P] 
TTP (1 5 OmM) dYTP^f tlfn, 0, 50. 1 50, 300 

R 5 0 0 /iMjD^.T^l/>">7 7^^>M:J:5^7'f7-#fiSJ6* 1 7 *C 
T 3 0 # fH fT ^> & . 6©5 1/- > . £ K , d A T P ( 3 0 0 /iM) £ Sn T 

BIJ, y^-f "7-2 ( 1 n M) &I/f>7"U- h 1 (2mM) L [ a - 3 2 P 3 
TTP (50/iM) d YTP^ftlfn, 0, 20. 1 00, 5 0 OS 

T$ 1 0 0 0 //MJDAT7 l'/ -777^^> hCJ;l)7"7-f -7-#gSfS^ 1 7 *C 
Tl O^IHff^fc. 31 tc, d A T P ( 3 0 0/iM) £ SP A T 

Clt 7*7^7-2 ( 1 M M) Rt^f >7"l/-h2 ( 2 m M ) t [ a - 3 2 P ] 
CTP (50wM) dYTP^tnfn, 0, 20. 100, 5 0 0 & 

IS 1 00 0 w MiDAT^ U/"7 7 7^^>H:i57'7'f T-ttfigJBS 1 7 *C 
?3 O^Wfr^fc. 5 U->li. ^-ZUr, d AT P ( 3 0 0 yM) £: JP T 

g9 1fi. 5' ^^^ 32 P^^^L7cy^<-7-3 (0. 3 3mM) J&ZSt> 
7 "l/-h4, 5, 6. 7. 8. 9 (UM) tl^ffldNTP ( 1 5 0 m M ) £ 

m^tz? i/y <yy ? * > hi:<tS7"7-f7-#gSf5?;Stfe(7)T^5. SfS 

1 7tT6 0 # Pel fx o fc . 

Si O0tt. f>7'L'-M-3i [ a - 3 2 P ] r ATP&bl/Cl^rrorN 
TP s £ ffl Hfc T 7 RNAl U * ^ — ifi;«fc«»te^JEJC&lC«ko-C^fiKL}tRNA 

SB 1 1 12 »± » t^T© r NTP**ffStt*l oatHtt©e?*fr^. £ 
)SlfcRNA*tft*ft?»»L. dtl^RNa s e T 2 II ct 0 ? ^ 1/ t K l: 
*©l«S-*5cTLC'C**fl/fcfi*'P*5. 



WO 01/05801 




PCT/JPOO/04720 




l:4ILfcRN AS T**»L.., £*l£RN a s eT2t; 



2-T5y-6- ( N , N-J?^f^7$y) 7<J> (KT. ^H^xt^ 




sugar 
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T^fc^(C, DNA^y^-f (Primer extension) S i D N A ^ 5 

RNA&^^t5lte?SfS5ffl^fc. 7" ^< T — # £ (2, §! (templat 

e)i&5DNAtU^7-i:77'f7-ta5*UJ , 7-&7--U>i'$ti-. 
DNA*'J^7-t*i2 ' -^^-^->^^l/^->K-5' H U >M (dNTP) 

fi^t5%©T^?). fe^SJ&fi, DNA^iitlTtrofiliRNAJ^fiK 
"T £ tf> T' & £ « £ d Tte . DNA^iJ/^-t'W-OTS'S^IiiSWDN 

^7*^>h (Klenow fragment) £ £ , RNA#U^7-tfi:lTttT 7 7 7- 

If, iiifi^DNAl:XS:ffl^iitffeJ6 1 d X <D T 5 ^< b 14 M £ ft:^^ 
fi£L (m3EI#Rg) . *t:StISS25iJ&tt5dX5ttliSDNA (Templa 
te3. 5, 6, 7. 8, 9) , Sfc^Ea^f^tffl^-SlfgJ (Template 1. 2, 
4)&tf, fn^©7'7'f7- (Primer 1, 2, 3) * -& j& L fc. 
dX^^^ilDNA (Template3, 5, 6, 7, 8, 9) 
Template 3: dtgctctxtct tcctccctatagtgagtcgtat tat 
Template 5: dagctxtgtgtgtctccggtacaactaggc 
Template 6: dagctxxgtgtgtctccggtacaac taggc 
Template 7: dagc t x t x t gt gt c t ccggt acaac t aggc 
Template 8: dagc tx t gxgtgt c t ccggt acaac t aggc 
Template 9: dagctxtgtxtgtctccggtacaactaggc 
ttm^mizm^zmm (Template!., 2, 4) 

Template 1: dtgctctatct tcctccctatagtgagtcgtat tat 
Template 2: d tgc t c t gt c t t cc t ccc t a t agt gag t cgt a t t at 
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Template 4: dagc t gt gt g t gt c t ccgg t acaac t aggc 
-f — (Primer 1 % 2 . 3 ) 
Primer 1 : dcgac tcac t ataggg 

.... Primer 2 : jic t atagggaggaga, ..... ... __..„ 

Primer 3 : dgcc t agt tgtaccg 

S«ta4dYTP^rYTPO^fefj,fc (^4|#1) . 

y^<-7-<755' **ST4#U3(^U*5 l K*^— tT (polynucleo 
tide kinase) <h [a- 32 P] ATPJfflHT 3J P7^JH/;, 32 P^^^$tlfc 

(0. 5/iM) Rtff>7l/-M, 3 (UM) CD d N T 

P (150/iM) (N«l« ©JfiSSrwT. ) £JS^T, >7\s;Vy7>f*>h 
(0. 2azyh/„i) tiS^^v-ftggjss, 1 7tT3 O^^rro 

Primer I : 5' - 3 2 pCGACTCACTATAGGG 

Template l: 3' -TATTATGCTGAGTGATATCCCTCCTTCTATCTCGT 

Primer l : 5' - 3 2 pCGACTCACTATAGGG 

Template 3: 3' -TATTATGCTGAGTGATATCCCTCCTTCTXTCTCGT 

— >>>^:/I/— h (Phosphoroimager analysis) £ m ^ T L it i£m * ff§ 6 m 
iZ^kto i6iOti5fl©AG, AGC, AGT, A G Y K. A G C T \± T > 

"7-2 (1//M) tr>7U-hh 2X^3 (2«M) SrJBt,^ d N T P (1 
5 0/zM) * 1 HS^ttJpATHtlOSHH&ff o 
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Primer 2 



5' - 



3 2 



pC TAT AGG GAG GAGA 



Template 1: 3' -TATTATGCTGAGTGATATCCCTCCTTCTATCTCGT 



Primer 2 



5' - 3 2 pCTATAGGGAGGAGA 



Template 2: 3' -TATTATGCTGAGTGATATCCCTCCTTCTGTCTCGT 



Primer 2 



5' - 3 2 pCTATAGGGAGGAGA 



Template 3: 3' -TATTATGCTGAGTGATATCCCTCCTTCTXTCTCGT 
Z. COK&m&W, 7 m<D ARI/B IC ^ "T . £ <D ^ , Y A . GS.DfXC7D+Bffimt' 
8%. 4 8X&tf4 l«!S0ji$n5C:i:*<b^o&. £ , X<D*§ 
ffimiZte, Y> CSl^T^ftlf*ft4 1%, 9. 5% 3%10^tni, 
Zt&t>frv1t <3l7B#fli) . 

Y^T^C«!:fti?t5 tt, tl-^ *l <D 1§ ffij ft K *J L T E *> Z> rf%L D & 3i tl^T 

7^j^nT^/i^y7< -7—2 Zz^yyi-— b 3 £ 7 ^ — ji< £ 1+ . ^ntc 

[a- 32 P] TTPtf *©irodYTP&JO^. [ a - 3 2 P ] T T P <D X (75 *@ 

TPfeJDASuttiO, ^Ol**JXOOfOT©ffi««i:»t5A01Rt)ji 
^CfelJftS^SW^fc (S80©A#1) . ^<D*£m. dYTP5 [a- 32 
P] T T P t {S&^gija*. S t [a- 32 P] TTPOXOftia^CIRDa*^ 
5 0 %if$ni, d i#«toa»-3& 0 H « <Z> & x > U — h lStf2*ffltiT. 
A^GlCttLTfrofc^jfl, dYTPS [a- 32 P] T T P O AOfflii's©^ 
D&^&tf ta- 32 P] CTPCG©ffilli'MD®Oji^t;>PtUTtt^<EtL 
fc ^ H £: # to j&» -3 (f (f>/U-H) , C (f>^l/- h 2) # 

{£ ) . L fc # -3 T\ dYTPcDA^G^CD&D&^-te, TTP^dCTP^^i 

iI±!:X^2i£-3fc«^CYS^C^T©XOffiii'\©S[0ji* 
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|/-h4. 5. 6. 7. 8 fttf 9 &m>T:75-f ^ — #fiK*£te&fro &. 

3 z> (Dmomm-tfin x-zntzmsoizh. y ti n a* 2 eg <d xcfiint: 0 a 
-r«*»t>9i^fc. iii:f>^i/- h i - 3 &m^* ^<Dmn±<Dzfa=E — ^m 

^=&2*iftH. [a- 32 P] ATP*10iTT7RNA#'J/7— tfi:i5 

^ > 7° U- — h 1 - 3 &m^fzm^ : 

Coding strand : 5' -ATAATACGACTCACTATAGGG 

Template 1-3 : 3' -TATTATGCTGAGTGATATCCCTCCTTCTNTCTCGT 





h 1 


: N = 


A, 




h 2 


: N = 


G, 




h 3 


: N = 


X) 



z.<nm$k* , m i o miz^-?. f>/u-h3 <n = x) <Dm^iz\t. x\zkl 

tztzL. U U ii^tlTVi*. ^>-/U— hi ( N = A ) 

fU-h2 ( N = G ) TTtt. C©*#3t 0 &£tU Y <D W. 0 & £ <S> £ j&tt « 

£ £ is & % n a> t> c 

*l:itO r NT P#s##TSIK<0<E^EJ£SfTo;fc. 5t ©HI i ft m IZ 5=- > 
yU-hl ( N = A ) RZ*3 (N = X) [a- 3? P] ATP$l0xTT7 

RNA^ U^7— ifl:ck^g?5^i&, r A T P 2 mM , rGTP2mM, rC 
TP 2 mM , UTP2mM. r YT P 1 mMO^frtlr^, ^UTRNas 

eT2CJ:Dt6feLfcil0RNA$^i»)|l, 3' JUtfflgi* $ tlfc Z ? V Dr 
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coding strand; 5 ' — ATAATACGACTCACTATAGGG 
template ; 3 ' -TATTATGCTGAGTGATATCCC^ 



-rNTPs, [a- 32 P] rATP 



GpGpGpApGpGRApApGpApi^ApGpApGpCpA 

A A A A A A ilA ffX A 7VA A A 

I RNase T2 digestion 

Gp*x4 
Ap*xl 
Cp*x 1 
Nlp*x 1 



tlfz^-tfy h~C&Z> Z.t&5kT. m 1 1 m<D A\Z^ >7 U - h 3 ( N = X ) (Dm 
ftlftl©l§ <Dgri&&<nm.MiiM il^SiJ-fit^^CD^ 1 C*t„ 





>yU- h 3 (N = X) 


T- > 7 1/- hi (N = A) 






an® 




G p 


4 


4 


4 


4 


A p 


1 


1 . 0 5 


1 


0 . 9 2 


C p 


1 


0 . 9 4 


1 


0 . 7 8 


U p 


0 


0 . 0 8 


1 


0 . 9 8 


Y p 


1 


0 . 8 2 


0 


0 . 0 4 



- 17 - 



WO 01/05801 PCT/JP00/04720 
-hi ( N = A ) (Dm^iZlt. Ytt±<«l!5&3;ftTUfcj&>-=>fc. 

Lfc < & f5>©6fiOir hS&jJcSKgAfcEfctt tf U 5? > - 2 - * > 

b#ra) , iaa^x-Y©aiR69&«EK^s»o»fi)£*j|ftaEsnfc. 

^0dx^«6-y^f / » tt <Z> & ft: «J 3 ifc £ fc±oT, 

te^iPSr&ti L > Klenow^ ^ > H «fc & d Y T P <DW 0 &&?J]miZ{& < . d 
xC»T5f55;>=iJ>R (dTTP) CD % 0 & * * 3fe # *p x £ £ <h ft * 
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< 




NH 2 



sugar 



2-7^7-6 - (2-f L X-Jl/) - 9- (2-ft+y-^-D-'J#777 
->;i/) 7°'J > (d x 2 : COf l^IS^X 2 i I, %<D 2-7i/-6 - (N. 

N-y^f^75y) -9- ( 2 -■x^-^i/- ^ - d - u ^ / ->;u) y > 

SdxtTS). ©^fiSSff^. Z. <Di&m&^tsmm\ZMT 2> dYTP-^rYTP 
ST, Klenow? ^ ^ > h ( e x o *) Srffl^T, UltCd x 2 d M T -5 d Y 

t p <bjr r> Q^zm^rc i^mm 1 o #m) . 

7"7^7- 5' - 3 2 pACTCACTATAGGGAGGAAGA- 

"T-y-fV—Y 3' -TATTATGCTGAGTGATATCCCTCCTTCT-N-TCTCGT 

2Hl:i/->lRtf2ttJ*ltl/TffifflL&7r-> (A) iC 43 S ~> b :> > 
(C) t^5> (T) ©SD&^^SLTHS. 
^ 5t©dxi:^t5d YTPWSO ii^-^^fS 2 1% ( U — > 3 ) T? 
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$>-?fztf. dx2S:ffll^: I !:i:iD4 0% ( 1/ — > 8) £ D & frvhmffil. 
#bfc. m%.VrX*<DJi?&W.(D d A \Zft-*T £ d T T P (DM 0 &&mm& 5 7 % ( 1/ 
— >2) T^SCtilt^tSt, d x 2 J; 0 <B Bfc £ # it. £> *l £ tl: 

d x CJt^Td x 2 (i , d C TP <D m. <0&fr & ± # < & o T -H £ ( 2 2 
%) (1/->1 1) fnt"t)dYTPff)l!0>i* (4 0%) \ZltH> t^ttl 

Z. (DKlenow^ 5 > h ( e x o + ) K «k 3 £|* , *ffldx*^dx 

2&m^Z>Z.£\Z&K). dx 2l:tt5dCTP0iO^^^$^J:#lf;^, 
Htlte. ->hy>(D4 -75 / Std x 2 4> <D^3r 7 x > (£>eSti|Ij§C^ <t Of§Sf£ 
IflKiifecilbfts (S2Bf#l) 0 :?)i^;dx2t09 : t7 

<Dm.nw-=?-wm.&ttw\zfa^Tz <t> ©4-yhii#i65 

^fC, T7 RNA/l?U^7-ifl:i5SIt0dx2l;Mt5rYTPfi)R 



- 20 - 



WO 01/05801 
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+ 



5 ATAATAC GACTC AC TATAGGG 
template TATT ATGCTGAGTG ATATC C C TC C TTC TNTC TC GT 



r ( GGG*AGG*A*AG*An*AG*AGC*A) 

RNase T 2 (0.75 units) 
37°Cforl4h 

rGp* + rAp* + rCp* + rnp* 
4 sis 1 s 1 



(cioTia^fc (mmm 1 1) . 

GGG'AGG'A'AGAn'AG'AGC'A 
ifrZ tit S £ t £^T. ) 

SSIS?iJ^tt?.RNA5, RNase T2T^«lT. ^^T2*xTLC 

(t^n-xii) tio, fn-en© * ^ f cd it ^ ^ «e> ^ . 
n i 3 m iz^to) t l c (Dmmm #<o£2 c-tn-^ti©* # 



T7 RNA polymerase (2.5 units) 
rNTPs (N'= A.G.CU, and Y) 



lOmMrGMP 
[a- 32 P]rATP 
37 °C for 3h 
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template 


rGp* 


rAp* 


rCp* 


rUp* rYp* 


N=x 2 


3.982 (4) 


1.052 (1) 


0.950(1) 


0.047 (0) 0.969 (1) 


N=A """ 


3.939 (4) 


1.035(1) 


0.995 (1) 


1.032(1) not detected (0) 



Z\Of^^. d x 2 SE^Tfe* rYTP^'dx 2K:**LT<D*8[D 

tt"PrYTP«tdx2^LTffl D S ft & d £ fc S . 

^_hco=t-5(C, ^fgBjte, dft£T-^&$ft£Al&gMT*tei!7£3ifi££ftT 

CD#*.2f7i*IELV> d IH SETS Lfctf^T. *5Bfitt«rET«3S 

bfc^#:«J^ifiS{ClS^$n-5 , BJ tl Jj \Z U X * fi£ $ 

*v>T3e«© few £ra«fc is¥&£#isdfcfc>ft»3 *>©*c*s %> 

OT£>&„ Lfc*»oT. #fgBj§fci, ^©•e^aiBBSCO^^AK^HT, 

^CD^^ilM^Jtg^ilf^75:AX^S^^^^$-{t-5fe»On h 
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O O 



ffsU &I £ tl & t> <7> T ft . 

1 : 2-^>X75/-6 - (N, N-y^^7^) -9- [5' - 
0-y^h + '/h l Jfil'-3' -O- [ [ (y<V7"D t^75 / ) - 2 - ~> 7 

/ih^y] * 7. 7 ><• y ] - 2' -^*^>-0-d-u#:7^/->;u] y u > 

( 2-Benzami no-6- (N, N-d ime thy 1 ami no) -9- [5' -0-d ime t hoxy t r i ty 1-3' -0- [ [ (d i i s 
opropylamino)-2-cyanoethoxy]phosphino]-2' -deoxy-0-D-r i bofuranosy]]purin 
e) (10) (m 3 l2#flB) 



(A) 2-757-6 - ( N , N-y^f^757) - 9- (2' , 3' , 5' 
-hU-0-7tf)P-|3-D-'J#7 7;y^) :/ U > (2) 

2-757-6-^700-9- (2' , 3' , 5' - h U - 0- 7tf JP- |5 
-D-'J#7^/v';P) y J > (1) (M. J. Robins and B. Uznanski , Can. J . 
Chem. , 59, 2601-2607 (1 981).) (1 8. 6 mmol, 7.96 g) £ . *S7Kt!U> ? >T3[El 
MtK tf U 5? X180 ml) Lit i £ 3^, v^^^ 1 

)VT 5 (55. 8 mmol, 4.55 g), y^f V^nlfJUf ^7 5 X74.4 nol, 

12.9 ml) Sim*., MWlT* 1 5 BtraJt# L7c. TLCTS(£O^IS*IIBLfc«. 
RfSHcKzlcSftlit, ^ffijS*S-r^). 35 * n n a ftJPA» W <3I Jl £ * T 3 

m. 5 %&m?kmi- b u ^ ATK^i&T 2 ek tkt 1 hk 1 0 % z x >^tk^^t- 

ifi bf U 5? > L < & £ £T h ;u x > -c L tz.'& . U # y ;P7J ^ A ;7 n ^ 
h^ 7 7^- <5?4r □ a * * >— * ^ / -;P) Till, (2) £5. 4 

2g (12. 4mmol) (67%) # 7c . 
'H-NMR (500.13 MHz, CDCls) i: 7.56 (s, 1H, H8) . 
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6.02 (d, 1H, HI', J = 5.0 Hz), 5.95 (dd, 1H, HZ'. J = 5.0 Hz), 
5.79 (t, 1H, H3\ J = 5.0 Hz), 4.69 (s, 2H, 2-NH 2 ), 
4.42-4.45 (m, 1H, H4"), 4.34-4.40 (m, 2H, H5\ H5"), 
, 3 - 43 (br, 6H, N-CHs) , 2. 13, .2. 10, 2.08 (s 3R, Ac). .. - ™- .. 

(B) 2-^>X75;-6- (N, N-^f;i,7^) _ 9 _ (2 - > 3. 
5* - h'J-0-7t^-^D-Ul777^) y.j> (3) 

mm (a) -zmtzKis® < 2 ) do Bg , 0 i, 4.36 g > **t*eu5?>T3ia-*» 

K*«. M*fc?U->*>(180 ml) C**L, MTaflsbfciC*^. 

-OK15 rnnol. 1.74 ml)* Jp*., liSTl 4 I* M jfc ** L fc . TLCTS^fl^ 

5>*an**» TMiU SWI(3)H. 53g(6. 53 mmo i) 
(65%) %iz. 

l H-NMR (500.13 MHz, CDC1 3 ) *: 8.46 (s, 1H, H8) . 

7.96 (d, 2H, Bz-m, J = 10. 0 Hz), 7.75 (s, 1H, NHBz) , 

7.55 (dd, 1H, Bz-p, J = 7.5 Hz), 7.48 (t, 2H, H Bz-o, J = 7.5), 

6.08 (d, 1H, HI', J = 3.0 Hz), 5.96-6.01 (m, 2H, H2'.H3'), 

4.39-4.50 On, 3H, H4\ H5\ H5"), 3.48 (br, 6H, N-CH,), 

2.15 (s, 3H, Ac), 2.10 (s, 3H, Ac), 2.08 (s, 3H, Ac). 

(C) 2-^>X7S/-6 - (N, N-y^^ 7 $y) - 9 - ( /3 - D - U 
#7 7/isJ]s) 7>J> (4) (D^fig 

t&E (B) T~mtzfcit® (3) (6.53 mmol, 3.53 g) iz tf U i? 9 ; _ )V .^ 
(65:30:5) 5 O m 1 * to X , *® * L ft £ Z ^ , 2M*lftthU^ 

-eU3>>-**7-;|,-*<65:S0:5>»*5 O m 1 ^JnA, 5#Nit 
WVfz. TLCT?g^e*iBLfc«. S^^{'^{tT>^-^A(5.21g) 
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Omit: fiCi tMEilSbfc. *r<n&ffR\zt7 nmjz)],&&tRZ-* W * 
SSSltBL, □ n 3fc;UA— fcf U v >T 2 mfflttJ 3r $1 Jl £ HI ffiii 

If "7 y * -> AT'lfcig L tzo jft% €: 1 0 m 1 izfc Z> £ T j*JE»«l L , f :i:h^ 
x>Srlin^.«ffi«*&t" « «i:j(ga^4ff ffi Lfc. &§fl£}ttIfcL, «EET 9 0 "CTftjft 
L , § W«» ( 4 ) & 2 . 8 7 g#fc ( 
'H-NMR (500.13 MHz, DMSO-de) 6: 8.28 (s, 1H. H8) , 

7.92 (dd, 2H, Bz-m, J = 7.0 Hz), 7.57 (dd, 1H, Bz-p, J = 7.3 Hz), 
7.49 0, 2H, H Bz-o, J = 7.5), 5.91 (d, 1H, HI', J = 4.0 Hz), 
5.48 (d, 1H, OH, J = 5.5 Hz), 5.15 (d, 1H, OH. J = 4.0 Hz), 
5.04 (t, 1H, OH, J = 1.0 Hz), 4.56 (t, 1H, H2' , J = 10.0 Hz), 
4.17 (d, 1H, H3\ J = 3.0 Hz ), 3.93 (d, 3H, H4\ J - 3.5 Hz), 
3.63-3.65 (m, 1H, H5' ) , 3.52-3.56 (m, 1H, H5"), 
3.48 (br, 6H, N-CHs). 



(D) 2-^>X75/-6 - (N, N-y^^7S;) - 9- (3' , 5' 

- o - r- h -7 -f v y a e )v i? is □ 3r -y- — >v - & - d - u # y ? / -> )v > yj > 
( 5 ) (D^m. 

MSH (C) ^%tzit^m (4) (5.0 mmol, 2.07 g) £&7k tT 'J -J >T 3 Inlifcifc 

tr u ^ >(5o mi) izmm v . u&ass, 1, z-i?? 

DQ-1, 1, 3, 3 -7- h ^< y^D hf □ ^it >(5. 5 mmol, 1.76 ml)£ 

inA^iR*? 1 4l$ratt#Lfc. TLCTSJSW^JgSltSLfcft. S/fcMI'TKS: 

TffiM L. @ ( 5 ) £ 2 . 63g (4. Ommol) ( 8 O %) 

1 H-NMR (500. 1 3 MHz, CDC 1 3) i: 8.22 (s, 1H, H8) , 

7.89 (d, 2H, Bz-m, J = 5.0 Hz), 7.80 (s, 1H, NHBz), 
7.55 (dd, 1H, Bz-p, J = 7.5 Hz), 7.48 (t, 2H, Bz-o, J = 7.5 Hz), 
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5.91 (s, 1H, 4.84 (dd, 1H, H3' , J = 5.5^, 

4.50 (d, 1H, H2\ J = 5.5 Hz), 4.07-4.20 (m, 2H, H4' , H5"), 
4.06 (d, 1H, H5", J = 13.0 Hz), 3.48 (br, 6H, N-CHa), 
0.95-1.08 (id, 28H, iPr). 

(E) 2-^>X7S/-6 - (N, N-y^f^JSy) - 9 - (2 ' - 0 - 
)V- 0 - D - »J #7 ? / ^ij> (6) n^fe 

mm (d) -vmtcitis® (5) (3.98 mmoi, 2. ei g)^i*Fin> T3 @« 

M5^y-;K7.96 mmo], 0.64 B |)i^ anf tK»7x = ;K5.S7 nnnol, o. 

( 6 ) £ 2 . 9 6 g ( 3 . 7 3 m m o 1 ) (94X) 
'H-NMR (500.13 MHz, DMS0-d 6 ) 5: 8.17 (s, 1H, H8) , 

7.87 (d, 2H, Bz-m, J = 3. 0 Hz) , 7.79 (s, 1H, NHBz), 

7.55 (t, 1H, Bz-p, J = 7.5 Hz), 7.47 (t, 2H, H Bz-o, J = 7.5 Hz), 

7.41 (d, 2H, PhO-o, J = 7.5 Hz), 7.29 (t, 2H, PhO-m, J = 7.5 Hz), 

7.13 (d, 1H, PhO-p, J = 10.0 Hz), 6.39 (d, 1H, H2\ J = 5.0 Hz), 

6.11 <s, 1H, HI'), 5.14-5.17 {«, 1H, H3'), 4.23-4. 26 («, 1H, H5'), 

4.07-4.12 (m, 1H, H4' , H5"), 3.48 (br, 6H, N-CH»), 

0.99-1.15 (m, 28H, iPr). 



(F) 2-^>XT57-6- (N, N--^fjP 7 >y) - 9 - (2' -7* 

y y u > ( 7 ) <D&f& 
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itfifS (E) -enitt&Vo (6) (3.73 nmol, 2.96 g) £ & tK h )V X > t? 3 m Piffl 
UftzlcLfctfc. h;UX >(88 ml) iC^ft? b , ^ @ TT it & b ft ifi b 2 . 2* -7 7' 

t'7-fV7f OZhUJKO.746 nmol, 122 mg) S: iD , & T 7 Jl/ 3' > # X & 1 
S# RSJ A ^ 'J > ^ S -B- S . fCiC, TKsMt h U 7fJ^X(5. 60 mmol, 1.51 ml)* 

« IE » *8 L . ?12^yUi)y;W7A^07h^77^ - ( ->* ^ □ D ^ > - 
^^/-;i/) t? « SJ b , S^^I (7) £2. 27g (3. 55mmol) (95 

%) #7c 0 

1 H-NMR (500.1 3 MHz, CDC 1 3) 4: 8.24 (s, 1H, H8) , 

7.90 (d, 2H, Bz-m, J = 5.0 Hz), 7.83 (s, 1H, NHBz) , 

7.54 (t, 1H, Bz-p, J = 7.5 Hz), 7.48 (t, 2H. H Bz-o, J = 7.5 Hz), 

6.29 <dd, 1H, HI', J = 7.5 Hz), 4.80-4. 83 (0, 1H, H3' ) , 

3.97-4.07 (m, 2H, H5' , H5"), 3.86-3.88 (m, 1H, H4'), 

3.50 (br, 6H, N-CH 3 ), 2.68-2.71 (m. 1H, H2'), 

2. 59-2.63 (m, 1H, H2"), 1.03-1 . 09 (m, 28H, iPr). 



( G ) 2-^>X7~y-6 - ( N , N-y^fJl75/) - 9- (2' - ? Or 
+ y- 3- D- 'Jl77/->JK 7"'J> (8) 

MIS ( F ) -emtzit^W) ( 7 ) (3. 55 mmol, 2.2 7 g)^ 1 Mf h77*f ^7>^ 
K-y d ^ -f F-f h5t h'07 7>»«(H Bl)l:iDi> ^fflT l 5 
Lfzo TLCTRJSo^*S**KLfcSI, K * MJ£i&*S b . M£^Dn 
•fc^AtzmMls. *»*^on^;UAT4la!SlffiL, W f& 

JB£&*T«t«v^*^^AT8i;«b;fc. flti££MEE?g*!t b . MP x > -c tr >J 
>J|C7) bft < *"C^»Sr« 0 il b , * 9 J — )V\Z^M b ft. *tZ-\Z'p 

ft ( 8 ) * O . 964g (2. 42mmol) (68%M#7c 0 

'H-NMR (500.13 MHz, DMSO-de) 4: 8.23 (s, 1H, H8), 

7.84 (d, 2H, Bz-m, J = 7.5 Hz), 7.50 (t, 1H, Bz-p, J = 7.3 Hz), 
7.42 (t, 2H. H Bz-o, J = 7.5 Hz), 6.25 (t, 1H, HI', J = 7.0 Hz), 
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5.21 (s, 1H, OH), 4.89 (s, 1H, OH), 4.33 (s, 1H^3'), 

3.77 (s, 1H.H4'), 3. 50-3.53 (m, 1H, H5'), 3.43-3. 46 (m, 1H, H5"). 

3.48 (br, 6H, N-CHs), 2.56-2.61 On, 1H, H2'), 

2. 16-2. 18 (m, 1H, H2") . 

(H) 2-^>X7$;-6 - ( N , N-i?^^75;) - 9- (5' - O - 
y / h + - ^ * * ~> - P - D - V 7 ? / ~> )l) 7U> (9) 

ffiti<D (G) T n Tz it & ® (8) (1.47 mmol, 0. 585 g) £ *StK tf U V > T* 3 El 
Lfc*g, *7kt!U^>(10 ml)K»«?L, M*?Sm L e> 4 , 4' - 
~J ^ H + -> h 'Jf ^i'n^'f FC1.61 mmo 1 , 547 mg) £ in x. T 1 . 5P#raiJfc# 
Lfc. TLC-CRJgO^»e«Bbfc». EJfcSRK**UnA, *ffi»«|-r-5. 5 

sec ^ o p an Xs mmm & 5 %^^7Km^ h u ^ atK^^t 2 ek tkt- 
h^77^ - (-/^dd^^>-^^;-^ 0. 5%hU3i^;i/75>)i?*i 

Sl> @ #}#J ( 9 ) £ 0 . 99g (1. 4 1 m m o 1 ) (96X) ftfc. 

'H-NMR (270.1 6 MHz, CDC1 3) «: 8.20 (s, 1H, H8) , 7.79 (s, 1H, NHBz), 
7.77 (d, 2H, Bz-m, J = 1.4 Hz), 7.76 (d, 1H, Bz-p, J = 3.5 Hz), 
7.14-7.51 On, 11H, H Bz-o, DMTr) , 6.72 (dd, 4H, DMTr) , 
6.45 (t, 1H, HI', J = 6.5 Hz), 4.78 (m, 1H, H3'), 
4.14 On, 1H, H4'), 3.74 (s, 6H, OCH3) , 3.50 (br, 6H, N-CH»), 

3. 39-3. 47 On, 1H.-H5'), 3. 30-3.33 (m, 1H, H5"), 
2. 80-2. 85 On, 2H, H2' , H2") . 

(I) 2-^>X75/-6 - (N, N-->7f^7$;) - 9- [5* - O - 

^^h^'>hU^;p-3' -o- c [ (y-rvyot:^7$y) - 2 - -> 7 y x 

b*ris] - 2' -rt*y- 13 - D - U ^ 7 7 / yJP] :/ U > (1 

0 ) 
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BillS (H) ( 9 ) (0.864 nmol, 0.605 g) £: M ?K fcf U y>T3 [13 > 

&7k^h^kFn7^>T2Eifct&Jl£7kL7it£, l*Th7t FD77>(6 ml) 
KiSflPL. £ffi-ClR#Lfca*S N, N-y<7^af^xf J1/7 5X2.59 mmol, 
0.452 ffil)i^DD-2-->7yxh + ->-N, N - y h!^- 7 5 y * 
7s 7 4 XI. 73 mmol, 0. 385 m 1 ) * Sn A g U T 2 P$ Hlft^ L fc . TLCTgf&O^ 

*ss*BLfc«, Mj&i&c: as* * * y —)i> £Jn a, Sf&^^ihLfco s^att-c 

tt»*ff ^ » @ Wfe (10) £ 0 . 574g (0. 638mmol) (74%) 

'H-NMR (270. 1 6 MHz, CDC 1 3) 5: 8.14 (s, 1H, H8) . 8.13 (s, 1H, H8) , 
7.72 (s, 1H, NHBz) , 7.65-7.70 (m, 2H, Bz-m) . 
7.16-7.47 (m, 12H, H Bz-p, 0, DMTr) , 6.70-6.75 (in, 4H, DMTr) , 
6.27-6.41 (m, 1H, HI'), 4.63-4.80 (m, 1H, H3'), 
4.20-4.27 (m, 1H, H4'), 3.74 (s, 6H, 0CH 3 ), 
3.24-3.72 (m, 1 OH, H5* , H5" , NCH(CH 3 ) 2 , N-CHi). 
2.83-3.00 (in, 1H, H2'), 2.40-2.64 (m, 5H, H2" , OCH2CH2CN) , 
1. 06-1. 19 (m, 12H, NCH(CH 3 ) 2 . 
3, P-NMR (109.36 MHz, CDC1 3) «: 149.25. 



nmmz 2 -1 v 79- u >vt s j - 6 - 

-> - 3 - O - [ (y<77"Dlf^7iy) 



(2-^x-;u) - 9- 
- (2-y7;ih^y) ] 4 
-U*77;yJH 7° U > (22) O 



(A) 2--fV7f U^75y-6 
x-0-< V7"?U;i'- /3-D 



-3-K-9- (2 - x^"+->- 3, 5- 
- U # 7 7 y -> ;P ) yj> (18) O £ fi£ 
29 - 
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2-<77f'J^7$;-6-7S;-9 - ( 2 -x^->-3, 5 - V - O 
MV^'J^-0-D-'j#77/yiH 7'J> (17) (Babara L. Gaffney, 
Luis A. Marky and Roger A. Jones, Tetrahedron, 40, 3-1 3 (1 984)) 2. 3 

.. 8 g < 5 mmo n £7;U3*>#H^TTr 6 OrtlBil, n-pentylni t.ri te 1.. 

3. 5ml (0. lOmol) t/3-F^>2 5m 1 (0. 3 1 m o 1 ) £ 
*^<JP*.JH»Lfc. Z<Dm£r®$:6 0*C-C«k<it#Lfc#S2 0 0 W/\ny> 
37 >^7>x>^ >yicj; 0 7tMl^gi2 c mT»pJtlf$ 3 Rr M * » j» # L . Sjfc 

30mi (D^mmmm-r h'j^A*»«sjDASfi-e3«iiia«j|L&. 

©«1 2 Om 1 ©ftftJEWEK:*- MJ *A*»iK<!; 150ml©*np*;|,A£in 

*.«-«Lfc. tk^*^ n o*j^-e$ e tc 2 mam l&. *§ ^n^ w 

?ikyi7DD^>=l :4) T^lLi^fe (18) * 1 . Olg (1. 7 

2mmol) ( 3 4. 4 5S) 

l H-NMR(270 M Hz, CDC1 a) 6 : 

8.19 (s, 1H), 8.14 (bs, 1H), 6.42 (dd, J = 7.4, 6.4 Hz, 1H), 
5.44 (m, 1H), 4.41 (m, 2H) , 4.34 (m, 1H), 3.00 (m, 1H), 
2.80 (m, 1H), 2.58 (m, 3H) , 1.17 (m, 1 8H) . 

(B) 2--fV^iJ^7S;-6 - (2-^X~;P) -9- (2-^*^-> 

-3, 5-y-OMy7f'J^-5-D->j^77;yW 7 >j > (i 
9) 

MBB (A) X-mtz (18) 294mg (0. 5mmo 1 ) *T )\,zt >&mtS.T 
T8 Om 1 <D^*7 3L>\zmffi-L . ~7 7 1 U v ? xm?tRfc®&\Z&l,tc. 7)1 

=t>ts.my. 4 o o w*«7 >7mftmz 2 4B#raflBWLfc. 

Srj&SSL, «SE£->3- A (JgM&JK -f v:/n/W-;u : ^ /? □ □ ^ ^ 

> = 3 : 1 9 7 ) -?*jfg( L (19) £ 2 1 2 mg (0. 39mmol) 

(78. 0 % ) # o 

'H-NMR(270 M Hz, CDC1 3) <5 : 

8.63 (dd. J = 3.8, 1.2 Hz, 1H), 8.17 (s, 1H),8.10 (bs, 1H), 
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7.64 (m, 1^^7.25 (m, 1H), 6.47 (dd, J = 1.8 Hz, 1H), 

5.44 (m, 1H), 4.43 (m, 2H) , 4.37 (m, 1H), 3.18 (m, 1H), 

3.00 (b, 1H), 2.61 (m, 3H) , 1.24 (m, 1 8H) . 



(C) 2 - < 7 U )VT 5 / - 6 - (2-^X~;U) -9- (2 - x ^ ^ -> 
-^-D-'J^75yyJH 7 U > (2 0) CD £ f& 
MIB ( B ) T#fc ( 1 9 ) 2 12mg (0. 39mmol) £}kfrTlM7fc& 
-fb^h'J^A ( tf U ->* > : * ^ / - ;U : ?K = 1 3 : 6 : 1) 1. 9 5ml 
U. l 5 ttffimWLTz. Kfcmmiz. 5 %i&<t;X >^x<^7 A7KiM£iD A^lD Lfco 
1. 2g(Dii7^h£Jn^MffiT5r^l;:ig&£l&^/io 3-h#^A 
(JglPlj&Jg 5 ~ 7 J — )l- a n * >) tdSlBWfe (20) £ 

147mg(0.37mmol) (93. 6SJ). »fe. 
'H-NMR(270 M Hz, DMS0-d6) 6 : 

10.45 (bs, 1H), 8.69 (s, 1H), 8.60 (d, J = 3.5 Hz, 1H), 

7.90 (d, J = 4.6 Hz, 1H), 7.32 (dd, J = 4.6, 3.5 Hz, 1H), 
6.39 (t, J = 6.6 Hz, 1H), 5.34 (d, J = 3.8 Hz, 1H), 

4.91 (t, J = 5.3 Hz, 1H), 4.44 (m, 1H), 3.55 (m, 2H) , 
2.96 (n, 1H), 2.74 (m, 1H), 2.33 (m, 1H), 1.11 (m 6H) . 



(D) 2--fV^f U^75y-6 - (2-^X-;P) - 9- (2 - ^ * * is 
- S - O - if * b *r is b V 7 - P - B - V tfy 7 S is )l) 7V> (2 

i ) co -a-^jo 

mflB ( C ) T'#7i (20) 98mg (0. 24 mm o 1 ) £ 1 m 1 (DM* tf U 
v>T 3 L7c. 2 m 1 OMtK iZV V >\zmffi L. hU lf^7$ > 

35ml, y/f^7S7 t!'Jy>l. 4 m g ^- L Ttt^t * h*->hUf ^8 
5 m g £Jn*_» £iBT — ttft*£Lfc. SJ5^Mt:2 5ml © I£ HIS X ;P * in A 2 
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(2 1) 1 3 2 m g W. 19mmol) (7 6. 7S^|§&. 

'H-NMR(270 M Hz, CDC1 3 ) 6 : 

8.64 (dd. J = 3.6, 0.9 Hz, 1H), 8.14 (s. 1H), 7.92 (bs, 1H), 

7 - 61 (dd ' J = 4 ; 3 ' °- 9 Hz, lH), 7.39 (m, 2H), 7.24 (m, . 8H) , 

6.77 (m, 4H), 6.47 (t, J = 6.2 Hz, 1H) ( 4.79 (m, 1H), 

4.13 (m, 1H), 3.76 (s, 3H) , 3.75 (s, 3H) , 

3.44 (dd, J = 10.23, 5.8 Hz, 1H), 

3.38 (dd, J = 10.23, 4.4 Hz, 1H), 2.91 (m, 1H), 

2.60 (m, 1H), 2.30 (m, 1H), 1.27 (m, 6H) . 

( E ) 2-^y^U^75y-6- (2-^x-;P) - 9 - [2 -^^-> 
-3-0- [ (-^V7D^75/) - (2-y 7 yih + -» ] * x 
7^/-5-0-yn^yhij^_g_ D _ 1 j 3j , 7 - y . >;H j> tJ y 
(22) CD^f& 

mm (D) (2 1) 1 2 5m g (0. 1 8 mm o 1 ) £0. 5 m 1 <DM 

*f'Jy>t3@*»L, o. 5mlOi*rh5kHo77>T3i*»l /ft . 
SSJTiW/ifflMTl. 2ml©|*rh7 tf!n7 5 > ,.j S|L) y 
^K;HWS>4 6ml, fltllt (2-.>7/Ih + .» ( N , N - 
^Wyyntf^T-^y) ^77059ml&»i, 1 IS|HIft#L&©t> 

5 0ml ®^y-^*S^M^^i lfce Sfc**fc2 5m 1 CD 3 % 
h yi^7S>mix^ftlDA2 5ml ©*T 3 B#tt L , Wig;|§£# 

»tK 3niJlWS>-32X»|i^-65XA^» T««L, 
BWfc (2 2) 139mg(0. 1 6mmo 1 ) (92. 2X) fcfcfc. 
'H-NMR(270 M Hz, CDC1 3 ) <5 : 

8.64 (in, 1H), 8.16 (m, 1H), 7.86 ( B , 1H), 7.61 (m, 1H), 
7.26 (n., 2H), 7.24 (n. 8H) , 6.78 (m, 4H) , 6.45 (m, 1H). 
4.75 (■. 1H), 4.23 (m, 1H), 3.75 (m, 6H) , 3.70 (a, 4H) , 
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3.36 (m, 2H^2.75 (b, 2H) , 2.62 (m, 1H), 2.48 (m, 1H), 
1. 95 (m. 1H), 1. 18 (b, 18H). 
3 'P-NMR(270 M Hz, CDC 1 3) : 149.51, 1 48.43 ppm. 

$zMM3 : 3 - (2' -x^+->-5' -O-h'J^^^iJjp-jS-D-U^^ 
7 J t° U ~J > - 2 - * > (dYTP) (16) <£> £ fig ( ffc 4 g| # M ) 



(A) 3 - (3' , 5' -0-fh7^ vyPf^yyD^ttzjl/-j3-D-U 

# 7 7 y -> ;p ) tr , j> ? >-2-*> (12) w-ar^ 

3 - (i8-D-U#7 7/'y;i/) t°U^>-2-^-> (1 1) (J. Ma tu lie-Ada 
mic and L. Beigelman, Tetrahedron Lett., 38, 203-206 (1997).) (2.29 mmol, 

520 Bg)Sr, *S* tf U >T 3 [sI*»JK7K^, fcf 'J v > (23 ml) K jgfl? L . ^ 

i& T 1K# L fc: # e . 1 , 3 - ^ "^7 □ □ - 1 . 1 , 3 , 3-f h7^V7'Dl:;k/ 
-> □ ^-tf > (2. 52 mmol, 0.81 m 1 ) £ , lifiT-ftfll^Lfc. TLC"CKfS© 
w»S*IBLft8, K ?K K tK £ im ATRfESrihJ&fclfe, «JEE»*BLfe. JSSSr 
£ □ □ A tufg^? L . ^MmZ 5 %&k&7kmj- h U ^AtK^^T 2 [hK ISfn^ 

)V) T-^Sl, SWfe (12) £ 4 4 2 m g (0. 94mmol) (41%) 
fc. 

'H-NMR (270.06 MHz, CDC1 3 ) 4: 13.07 (br, 1H, NH) , 

7.78 (d, 1H, H4, J - 6.8 Hz), 7.37 (d, 1H, H6, J = 4.6 Hz), 
6.29 (t, 1H, H5, J = 6.6 Hz), 5.07 (s, 1H, Hi'), 

4.01-4.30 (m, 5H, H2' , H3' , H4' , H5' , H5"), 0.83-1.10 (m, 28H, iPr). 

(B) 3- (2' -O-^S^'/f^iJJ^Z^-S' , 5' -0-fh7^V 
7"ntf;i/yyD+1rz;i/-j3-D- | J^7 7yy^) tf U z? > - 2 - X > (1 

3 ) CD-^fig 

suIB (A) frit^M (1 2 ) (0. 94 mmol, 442 mg) £ *& tK h )H > T 3 HI ^ 
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mwt*'&. i*DMF(9 mDizmmv. ^ST-it^b7i^e,, ^^rt> )v#-)vi 

5 ?V =? -f H (2. 24 mmol, 40 1 ng)«rijn*., ^ ffi T 7 P# H Jt J* L & . TLCtSfS 

o^fisiBbftl Kj&HEcasKx^n&jo*., whs^tKt 2 mft^ rem. 

*7A^D7h^77^ - (y*/7PD^^>-^^y - ;J, ) *f SS L , 

( l 3 ) £ 4 3 4 m g ( 0 . 7 4 9 mm o l ) (8 0%) Ifc. 
'H-NMR (270.06 MHz, CDC 1 3 ) «: 13.40 (br, 1H, NH) , 

8.44 (s, 1H, imidazol ide) , 7.84 (d, 1H, H4, J = 6.8 Hz), 
7.73 (s, 1H, imidazol ide) , 7.33 (d, 1H, H6, J = 6.5 Hz), 
7.07 (s, 1H, imidazol ide) , 6.34 (t, 1H, H5, J = 6.8 Hz), 
6.23 (d, 1H, H2', J = 5.1 Hz), 5.25 (s, 1H, HI'), 
4.46-4. 52 (m, 1H, H3'), 4. 25-4.29 (m, 1H, H5*), 
4.03-4.09 (m, 2H, H4' , H5"), 0.87-1 . 09 (m, 28H, iPr). 

(C) 3- (2' -5^ 3' , 5' -O-r h7^y^Ptf;PyyD+ij- 
~)l>- B ~ D - U # 7 5 y *>;P) WV>-2--*> (14) <D<&& 

MIS (B) X-mtcitt:®} ( 1 3 ) (0.749 mmol, 434 mg) £ M * h )V X > T 3 HI 
*$5]ft7Kt£> 5?t&7 >^EX>> A (8.4 mg) ^\ ^ +»- ;* ^ ;W -> 7 If >(1 2. 6 

ffiiTKL, TVtfT.-'f V y^nx h U;K83. 5 mg)£iD>L. i*h^X>(16.8 nl) 

fc^^Lfe. fit, TkiSHfc h u x (o. 821 mi) 1 nswasELfc. 

TL C-C£fc(D^tt&ttBLfc«, S^?«^M£ETjS^ Lfc. »3E & S' U # y ;U 
*7Ai?P7h^77^ - (V 5 ^ D D * ^ > - * ^ y — ;p) TMiSL. 

(14)50. 268g(0. 591mmol) ( 7 9 % ) f# fc « 
'H-NMR (270.06 MHz, CDC1 3) i: 13.07 (br, 1H, NH) , 

7.72 (d, 1H, H4, J = 7.0 Hz), 7.31 (d, 1H, H6, J = 6.5 Hz), 
6.29 (t, 1H, H5, J = 6.6 Hz), 5. 20-5,25 (m, 1H, HI"), 
4.37-4.40 (m, 1H, H3'), 3.97-4.12 (m, 2H, H5' , H5"), 
3.80-3. 84 (m, 1H, H4'), 2. 26-2. 36 (m, 1H, H2'), 
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(D) 3 - ( 2 ' - t * * ~> - & - D - V # 7 7 / ~> )l) tf'J^>-2-*> 
(15) <D^&L 

if S3 (C) Tmfzit^Pl ( 1 4 ) (0.089 mmol. 42 ng) £ JStR h ;UX > T 3 HI # 
^IKtK^, lMf h7^fil'7>t^^A7J^7< F/THF|§|(0.5 ml) * 

(0.08 ml) Sin*. , S3ESr*JC»»U, Wt X 5^ » T 3 ® ft -d tz '& . 

7KH*«ffi»ffibfc. is t> 7 )V 2 u ^? h^77-f-l;«tD»«l/, 

@&*J#j(15)£l0.4mg(0. 047mmol) (5 2%) 
'H-NMR (270.06 MHz, CD 3 0D) J: 7.77 (d, 1H, H4. J = 3. 8 Hz), 

7.36 (d, 1H, H6, J = 3.5 Hz), 6.41 (t, 1H, H5, J = 3.6 Hz), 

5.01-5,17 (m, 1H, HI'), 4.29-4.31 (m. 1H, H3'), 

3.93-3.95 (m, 1H, H4'), 3. 62-3.70 (m, 2H, H5\ H5"), 

2.31-2.35 (a, 1H, H2'), 1.89-1.95 (m, 1H, H2"). 

(E) 3 - (2' - x ^* ^ ^ - 5 * -0-hU***U^-£-D-'J#:7^/ 
z/)V) tf»J> f >-2-3j-> (16) CD & j£ 

ffJIE (D) T*i%tcit&!&) ( 1 5 ) (0.059 mmol, 13.4 mg) £ *S tK h JU X > T 3 El 
#»lft*gfc. 'J>Sh^f^ (0. 2 ml) t . 3k»T**'>tftU>(0.06 

5 mmol, 7. 1 n 1 ) * Un A » *<$T 7 P# [H « # L & . TLCTfiJSO^StSL 
fifSJ&iftHO. 5M kfX h U -7?-)V7 >^: — U A t! a *X 7 x -f h (bi 
stributylammonium pyrophosphate) -DMFi^ffii h U il'TS > (70.2m 
1) * <fc < Jtl^Lfc^^^^^^^ < Sfl A> *?&T 3 O fl-W«fc <8fc#Lfc. 
SilC 1 MlKl h 'J X^Jl-T > ; E-'7A ( triethylammonium bicarbonate) 
(0.35 ml) £SQ *.TKJS£f?lb «JE**BLfc. DEAE 
-t77f 7^XA-2 5 *7A^07h^77^ - (1 5X300mm) t' 
©■fr, 5 OmM - lMlKih l JXfJl'7> : Eri7A0^7yI> hT^tliU, 
0. 5 3 - 0. 5 9 MT^ffi £ tlTzmftZttW. b» Sfl *S b fc. 
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m 

MS(ESI-), 'H- NMRfc £tf 3I P - N M R =fc 9«Sft&aHgL&&, y^JLy? 
7s (Dowex) 50Wx8 A7A^07h^77^-llii5thij>)Ail;Lf;, 

MS(ESI-) : (M-H ) 449. 9. 

'H-NMR (270.06 MHz, D 2 0) $ : 7.83 (d, 1H, H4, J = 4.9 Hz), 

7.35 (d, 1H, H6, J = 4.9 Hz), 6.51 (t, 1H, H5, J = 4.9 Hz), 

5.17 (t, 1H, HI', J = 5.0 Hz), 4.56 (br, 1H, H3'), 

4.06 (br, 1H, H4"), 3.99 (br, 2H, H5\ H5"), 

2.19-2.33 (m, 1H, H2*), 1.81-1.98 (m, 1H, H2"). 
31 P-NMR (109. 36 MHz, D 2 0) 5: -10.3 (m, 2P, P 1 . P 3 ), 

-22. 7 (m, IP, P 2 ) . 

UV (10 mM phosphate buffer pH7.0): Amax = 298 nm O = 7.6 x 10 3 ), 
226 nm (t = 7.0 x 10 3 ), Amin = 247 nm, 211 nm. 

M 3 9 2 Sl:j:^ l^*l£SI$=fc 9 BS5S£tlT(^£, dA, dC, d G , 
7 hum* MKT* «S(I^^T, UTlZm-T^^-i ^-*«t tX^r > y U 

fcllfc*Tfrfc*>ofc©T» S7> ; E-74'8 Ot« 1 0 mffl&lWT * d £ IC «fc 0 , 
3£ 8£ L 7c 6 

Primer 1: dcgac t cac ta t aggg 
Primer 2: dctatagggaggaga 
Primer 3: dgcct agt tgtaccg 

Template 1: dtgctctatct tcctccctatagtgagtcgtat tat 
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Tempi a t e 


2: 


dtgctctgtcttcctccctatagtgagtcgtattat 


Tempi ate 


3: 


dtgctctxtcttcctccctatagtgagtcgtat tat 


Tempi ate 


4: 


dagctgtgtgtgtctccggtacaactaggc 


Temp late 


5: 


dagctxtgtgtgtctccggtacaactaggc 


Temp late 


6: 


dagctxxgtgtgtctccggtacaact aggc 


Tempi ate 


7: 


dagctxtxtgtgtctccggtacaactaggc 


Tempi ate 


8: 


dagctxtgxgtgtctccggtacaactaggc 


Temp late 


9: 


dagctxtgtxtgtctccggtacaactaggc 



mmms : ^ < v — <& 5 * - 3 2 p ^ f& 

0. 5 mlO^a — yizy"^^-^— 1 - 4 (ca. 1 nnol). lOx^U^^I/pf^h*^ 
± — -tf (polynucleotide kinase) A' y 7 t — (TAKARA) 2^1. [ r - 32 P ] - 
d A T P (ca. 1. 1 TBq / mmol) 2 n 1 , £> «fc Zfi # U * ^ 1/ * h* + ± - M ( 1 0 u 
nit / (i 1 , TAKARA) 2 /i 1 ^jDX. i!20/i 1T'> 3 7t, 4 0^^^ > + a 
^-Mfc. ^IC. lOM^^BPBy-T(dye) 1 0 1 ^il)X.TS«$: 
# ih L , 7 5 *C . 5»fffliP*&U/S:«, 2 0 % # U 7 ^7 U )V T 5. K 7MIiy^ 
^M&tfj (10 x 10 cm) £ Lfc. UV (2 54nm) -C*'f>A>r s £SJDajL, 
1. 5 m 1 ^a. — T/KSP 4 5 0 /z 1 £SP*-T, 37t, 12P#P^}t^ 

Lfc. m < m>b is tz ±m & %i (D ^ a. — y iz & i, . ^'ja-y>i/i i, 3msi 
-c i mmtum bfc. - 5 *c, 13, 0 0 0 r P m -e 1 B#iwa8<c>L;fc», 7 

0 / - AT'J >7. L, I^IA'jK U-^-T 3 0 #Wtt«Lfc. fit:, 

S£ M * 4 0 ^ 1 £ in A , 7 5"CT5flTfliJII*&L;fc«. UV (260nm) 

5U£#I 6 : ^l/;^77^^>h (Klenow Fragment) £ ffl ^ £: -> > ^7* * ^ 



0.5 mlCO^i — ^(15' - 32 P7^)H^y7'f 7-, r>7U- h*5=tt>'10 
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95tT3 ^^> 4 0tT'3^n, 4tT7»f,17--U>yL/ : t > d N T P 
1 U 1 , ^ U / ^^^^^ > N (l unit / ml, For Sequencing, TAKARA) 2 u 1 
£iJPA, 1 0 m 1 iZ IT, 1 7tTft<2Btf s H>^a^-hLfc. 

lOMilBPB^ (dye) 5 /t 1 £JniLTKj£*#iI: 75t, 5# 

^^~^'>^7l/-h (Phosphoroimager analysis) * ffi T L 

0.5 Eio^a-yc^^-rv-, j->-?v- h*$«fctxio x ^/^7^^> 

h A y 7 7 - (TAKARA) 1 w 1 SrUnA^a^ 7 // 1 fc Lt, 9 5 t: T 3 # ffl . 4 0 
" 3 »»« 4tT7»H7 = ->J>jfLft« l [a-»P] TTP*6l>tt 

[a-»P] dCTPiiffdYTPftf^ftOllIAfcJisj;^^, * 
^ * 7 7^* > Ml unit / nl, For Sequencing. TAKARA) 2 ^l^Jn*., 
il10 wltCLT. 17 tTBimilllO + a^-hLfc. 1 
0MI|BPB ^ <dye) 5 /z 1 £ * T £ Jft £ # it L. 7 5 <C , 5 ftffiMM 
Lfcffe, 20UU7^J^7SF 7MSiy;HMMRfc„ *n*, < 
— z?>y-7V— V (Phosphoroimager analysis) £r/B liT##r L 

^Dt-^-fctffc-^iHftLfc l jiMOMlDNAi2. 5units<73T 7 RN 
A#>J * 7--tf£, 2mMrNTP — 0. 1 tf C i / u 1 <D [ a - 3 2 p ] rAT 
PS*tr»* (40 mM Tris-HCL (pH 8.0), 8 mM MgCl 2 , 2 mM spermidine, 5 mM 
DTT, 0. 01* Triton X-100, lOmMrGMP.) Kin*., 3 BIBO*^- h Lfc. 

s&m, cnc i o MK*£«tr&*£fti*.. 7 5 t t 3 am in a l, 20M 
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^i^i i o wiznk-r. 

UStfi^J 9 : T 7 RNA#'J ^7--t?i:i«e?El5 

7 5 uni tsCORNase T2TRNA££rfl? L . f ft? n©7 ? U*? H'* = *7cTLC"C 
^I^Il lBUr^r. from 1 CtnftiO? i7 u*?- KOffififctt* 

^M#J 1 0 : Klenow? ^ ^ > h (exo + ) £ ffl 1 ? ^ 1/ 3- =f- F A RUE 

[5' - 32 P] 7 / <JHfc7'7'f "7-DNA (2 0- mer, 4mM) , ft 3! 
DNA (3 5- mer, 4mM) tJ:tf2x Kl e n o vs 7 ? tf * > h mi&ffi 
(TAKARA) £-^tf 9 5t3»ISl. 40t3»Bi. 4t 7»WI7-- | J 

> ;7* L 7t & , Ctll:^l04 OmM dNTPtK 1 enow^^^^>h (e 
xo+) ( 2 uni ts, For Sequencing, TAKARA) cD^M^rJjOA, 3 7tT3 
0H>*a^-H/fc. 10M urea-BPB d y e mWL 

£ JD T , 7 5 ^ T 5 # frT SO L t£ , 2 0 'J 7i"J H - 7 Mg*y 

;HT ^ fa & U & fx o fc . Phosphoroimager:/ U— h £ T £ j& 4£/ <£> # tlf SrfTo 
fc. *£m£fg 12 0 t:^t. 

HSg^J 1 1 : T 7 RN A#U * 7— ifC «fc *(g^Rf& 

/□t-^-i^^-^HtLfclmMC^lDNA, 2. 5units<DT7 R 
NA#'J^7- if , 2mM r N T P . 0. lmCi/mlO [ a - 3 2 P ] rA 
TP^^tfgjg (4 OmM Tris-HCl (pH8. 0 ) , 8 m M MgC 
1 2 , 2 mM spermidine, 5mM DTT> 0.0 1% Triton X - 1 
00, lOmM r GMP) SriHSSL, 3 I^FsH >+a^- Mfc. Itl \Z 1 0 
Mmas&^trfeSSiStt&anA, 7 5tT3»HIIJlBi!iL5«Sffjl:lfc. :©i§S 
%><D£.f& WORN A (16-mer) ^ 2 0 U 7 ^ U Jl^7 5 H^JHI^i 
lC«t 0 *g§? b fc. :ORNA^0. 7 5 uni ts<D R N a s e T2T^f L. 2 # 

- 39 - 



o 



PCT/JP00/04720 



W ° 01/05801 PCT/JP00/04720 

7c t l c (t^a-xTO izjzv, tnfno^^ fF(0H:S!j j fcti % 



3 9 2S(: ^> ra*«*J:OIRJI!*tlT^*, dA, dC, dG, Tcd& 
If ^ 75 ^ HK**JS^T. fffiCioT. ^7<7- Mf >^-h^ 

J6l:lfi?cia X |42aK±cii«, tt(D4sca 
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w fit * <d $g m 



C«h€rlHS-rsfc«><7)feOT»SBt*<7)*6Hmi^{3 8a«<D^it. 

i o JSo^Tn*Wwia«o^ft. 

(Diaa i i izmmojjfe. 
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i 5. &m<D&&®#\z&vziLftmm&zfi&xtotj;R5z&zj:\zx9 

i 7. «»©jfig**ai#u * 7--fcrtwB»$n»sa[»»ir**if*©«[H* i 

1 8 . ft*<7)$6Hm i 3 i 7 JBo^rnawiaEfco^js-e^if-f >$nfc 

IS^^ftS t> <£> T* & 3 Df ^CD^ffim 1 8 J£H-SegcCDl£®? 0 

2 0. S*©ifiS*s, 2-72/-6-N, N - * =f- )V 7 5 J - 7 y > X' 35 -5 

2 1. 2-75;-6-fi-;P-?U>xiifORim5 
«3<<£>f£BBl 9 JSlCfBiSco^^. 

* 2 2 #fcffi*©ttK. 

2 5 . rnxoimmm 1 s Ji-sg 2 4«©urti^^ia«©«K*«jfi-r*^ji. 
2 7 . 1 8 m~~m 2 4^©^fn^i:iB8ot®$ 1 mu±^^L 

T & £ n K > o 
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2 8. n f > & 7 ^ ; & & o - \* -? z> >b o $> z> mi£ (d mmm 2 i m\zum.(D u 
k > o 

2 9. 75/^^#3^3y<D7S/^T-&£ti^<D$Sffl|g2 8 JM II IB <D =] H > . 

3 0. WsfcOftHm 1 8 JE~f| 2 4 JlOV>rnriWCSE«<zmg?, & ^ II ft 

3 1. gi»f^I&M^3-KLT/ ! !:'5i^OK1^3 0«l:Et«ii^^. 
3 2. «i»f^, ^<&»{5^©ffleffi?S^±BBXte-gB£#&LT^Stil# 

OKIi3 0J1X«^3 1 JS^IB^O^^^^c 
3 3. i&3fc©«H^3 03g~SS3 2 lO^Tn* tC 12 « <£> S % # =f- \Z # 'J ;* ^ - 

if £ {^ ffl 2 it T . -^cD^^m^WT^^^^^^SSfig-r ^>^ffi = 
3 4. iff 'J * 7— -t?7&<. D N A# U ^ ^ — if Xte R N A ^ U * 7 — -tfT* 5> If ^ 

3 5. ^^OJte^l-. IS5}<C0|iJE8^183l~^l24JlcD^-rn^('lBi)cO^^ 

3 6. IS5}cOfEH^183S~^24 JlO^Tn^(^I2«£cD^M^^ AX«Sm$ 

3 7. iff^(DiKH^ 3 0 3 2 m<V ^ Ttl^MC SB* <75©EK , Xte fit a!< <£> 

ViT. ftl^f H>i:S^^fc75/»OiEI"JStt5iaHS 

M^^nfc^eMT*>^>lf^W|£H^ 3 7 3SiClB«CD^SS^i3itT-5)^r*c 

3 9. m&<nmmm 3 5 jsxtim 3 6«tiaiBc<zD^fetj;osi3fi$n^-5^^«i 
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SKtt^feifcliTj^jH, * ^ u m $> z> ^ z. n 6 <d i&m.7 ju * a mfr 

*>t?itm&m-t z>rz$b<Dmw<D Tcn^-m*^-rz>mx$>-DX, u 

^^s^ti, nailer «fcs#*e<jfcR3esez:s-a:<5 - £a*Ttr, ^lt^ 
atagtfsn*. dnso^fsjftaissjsstt. «-&stj£, annas. xh¥ir^«^ 
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sub, ^ofl&©fi:iSTffia<z)e[»©«s*< i mxiz 2 m&>±. »si<K2i 

I U * ^ — if t IS IX $ ti#£ fcWTfe 0 , tJ? U pt 7 — ifof^ 
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11 ic m ^ -r § o 

^tsm^<D^m^xitz.n\zmcrc^m\z^ vno z\ dn 
mtmmu^fex\zum<D^m\zmcfc^&\z£r)ftz)Z\£tfx~g%o 

f§BJ <Z)fr£ift Al<£^i?cD^S£ XR& Y 3 h , XXY, XYX, Y X X & 
if <D Z\tl 6 <D^S©ffi^-'&t)-& J ? 3 , A X A , TYT, CGX, ATX, & <!£ CD 5? 

<t s n h ><£Kn--rs sffcfcn 

5 7 Wt&zi— H £ <h fcT^S. SSI:. H S 

*5S^©«K*^tr*f3t«:3 HXoaSfhCJ;*, ± < «f L <^ it *S B£ ^- cd |£ If £ nj 

mm»im&7 ^ / &m u # v - a fcis n zm&M-Bn&mmm-emm-c^ % 
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&nt>i&i'7.^i±%:mm-rz> t> o -e t> $> & „ 
mim\t. *%w<niLfcmm&mmm®.Aj:mwzt&Mitf (x-y) £^-rfccDT-& 

•So ^ 1 i^ORtt, 2-f*+->-3-D-'J#77/ yJH^it. 

sfg&u^^ v3r>tfftm*mm LrcmmxjimwtmmM (x2-y) ^^-rt 

A £ ^ "T CO Tf & -5 o 

^r — A^^Tfecotrafe^o 

IB 6 Bite, 5' 5fc>S£ 32 P 7^;H/fc^7-f "7- 1 (0. 5(iM) s^f>y 
1/-M, 3 ( 1 £i M ) ti^tDdNTP (150«M) ii^fci? I' / ^7 7^ 
*>MCJ:5:?*^'f7 — #SKJfc£2 0 7 9 V JUT 5. h'7MISyjHg 

ftii:ioTitfeo?»5. S JS l 7nct?3 0»raff-pfc. 

5' ^SS 3! P7^JH/£y7-fv-2 (UM) R^fy^k- 
M, 2, 3 (2/iM) tdNTP (150/iM) &fflVifc^U/^7^^^> 
MC<fc5i'>^;U:5*#l^^Ki¥AEJi&£^T*><0T?*£. S *E 1 7tt3 0 
»Wff o 7c. AIJ2 0%*U7^U ;i/7 5 H 7 M m * ^* )VM Wl <D m 7? » 0 , 
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m 



^8Eltt, y7-f^-2Rf;T>yi/-h l, 2, 3t [a- 32 P] TTP$ 
S Iri [ a - 3 2 P ] dCTP$ffi^fc^l//^77^^>hi:J:5y7<7-# 

Ate, y^<T-2 (1/iM) Ratf>7"l/-h 3 (2 mM) t [a- 32 P] 
TTP (15 0 ^M) &m^. dYTP^ttlftl, 0, 50, 150, 300 
RZS 5 0 0 wMiD^T^ 1/7 1 7 7 7^^> KCiSy^-f?- # S S <£ 1 7 *C 
T3 O^Wtfofc. ^©5k->!i, H tC » d A T P ( 3 0 0 yM) £ JP A T 

B«, 77<7-2 (1/iM) &0!f >7I/-M (2«M) i [a- 32 P] 
TTP (50mM) dYTP^fWJl, 0, 2 0, 1 0 0, 5 0 0 R 

1 0 0 0 /iMiBXT7l^7'7 7 7^/>M:j:§7°7^7-#SS^$ 1 7 "C 
Tl 0^f B 1lT7fc, * CD 5 1/ — > , ^-dfC, d A T P ( 3 0 0 /iM) £ JO X. T 

Cte, 77^7-2 (ImM) &tff>7'l/-h2 (2 mM) t [a- 32 P] 
CTP (50mM) £fflt^, dYTP&tnt'tl, 0, 2 0 , 1 0 0, 5 0 0 S 

I 0 0 0 jnMJlllAT^l/>"7 7 7^^>M: 1 l:5^7'f7-#figa;*l 7t 
T3 0#IHJfr-o&. t<0 5l/->B, ^ZLiZ. d A T P ( 3 0 0 m M ) £ *P x. T 

I9HH. 5' *3g£ 32 P ^^JP L7c y 3 (0. 33/iM) S^f > 

7"l/-h4. 5, 6, 7, 8, 9 (UM) ti^ffldNTP (150/iM) * 
ffl^fc7l/7 77 7 7'^>M:J:^7°7^7-#SSg$Stfe(0T-*2). R Jg 

i 7t;-e6 o » ra ff o . 

II OBIIt f >7l/-M-3t [ a - 3 2 P ] r ATP^6tftCl«© r N 
TP s £ /S H & T 7 RNA#iJ ^ 7 - -If C =t SgfMlSi: i ^ T4fiK L fc R N A 

II lilt t^TOrNTPSft#3tt!ll 0BtH«©e?Sff^. * 
E)cLfcRNA$i^*lTiIL. in^RNa s e T 2 C i D ? 7 ktf F C 
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sugar 



2-757-6 - ( N , N-y^f^7^;) ^U> <£*~F\ £ O * X £ ^ 
Do ) > Lfc. 

H£&7fc*fcXitfcl^*eflce»J >»>- 2 (J£AT, £ © * Y <h ^ a , ) 
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©Tail, ^tlb X&tfY # £X £*r*JBd6T £fc Hif SSl/TH 

•r^>feJ6tC, DN A©7 P 7'f ?-#fiSfS (Primer extension) StDNAi»S 
RNA^^^tSfefS^^ffl^it. 7"7^Y-#SS^St(t ftSKtenplat 
e)i45DNAty J?- ny7^-iS5ty i7-$7i- <J > 5^ £ i± , 
DNA#'J/7- if £ 2 ' -Tt+y?^l/tyF-5' H'J>1 (dNTP) 
^JPx^^ifCcfcD, y 7 T — <Z> 3 ' *^{C5 : ->yi/-hcDffiffiK)^:ga^J§# 
S5t5fc(Dt^5. K^KJSte, DNA$iItLTf©l§iiRNA$^fiit 
"T £ CD T $> £ « d £ T W: , DNAjJ*'J*7— if© — ^-C**;fc»Sfi*<Z)DN 
A # 'J ;* 7 — if I *5^©5' -I^V^^I/T-t'^tDIU&^l/; 1 )?? 
Zf*>b (Klenow fragment) Sfc, RNAI'J^7 — tf i L T (i T 7 7 r — 

nx^s feO©- ^T?ftS. 

£ "f , »3! <h & & D N A £ X 3: *£ * £ tr & «> , dXCTSy-f bUm&fc^'S 
!&L (K§3@#BBJ > ^!:*TISE?l$f tSdX^ttJ^IDNA (Templa 
te3, 5, 6. 7, 8, 9) , ZUzMMMlkiZ Z>&M (Template 1, 2, 
4)Rtf. ftl^©7'7^T- (Primer 1, 2, 3) £-&6fcb7to 
dX^^tfiiDNA (Template3, 5, 6, 7, 8, 9) 

Template 3: d t gc t c t x t c t t cc t cc c t a t ag t gag t eg t a t t a t 

Template 5: dagc t x t g t g t gt c t cegg t ac aac t aggc 

Template 6: dagc t xxgt gt gt c t ccggt acaac t aggc 

Template 7: dagc t x t x t gt gt c t cegg t acaac t aggc 

Template 8: dagc txtgxgtgtc tccggtacaac taggc 

Template 9: dagc tx tgtx tgtc t ccggt acaac t aggc 
Sii^Cffll^ii (Template 1. 2. 4) 

Template 1: d t gc t c t a t c t t cc t ccc t a t ag t gag t eg t a t t a t 

Template 2: d t gc t c t gt c t t cc t ccc t a t ag t gagt cgt a t t a t 
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Template 4: dagc t g t g t g t g t c t ccgg t acaac t aggc 
^7^7- (Primer l, 2, 3) 
Primer 1 : dcgac t c ac t a t aggg 
Primer 2 : dc t a t agggaggaga 
Primer 3 : dgcc t ag t t gt ac eg 

SSiftSdYTP^rYTPC^fefr^fc (IS40#fl8) . 
Ot^T. ^? — <n 5 ' *Si*T4#U?^l/*? H + t- if (polynucleo 

tide kinase) t [a- 32 P] AT P $ffl^T"P 7^JHfc, 32 P^^;P$nfc 
^7^-7-1 (0. 5^M) &tff>7"l/-M. 3 (UM) ii^OdNT 
P (150/iM) (Nttl^©tK$St. ) 47 7 ^ £f * > h 

( 0 . 2 n- y V / u 1) «k 5 y^-f T-#fiSJ5£, 1 7tT30 #Wfro 
T^L. o 

f>yi/-h 1 * ffl « : 

Primer 1 : 5' - 3 2 pCGACTCACTATAGGG 
Template 1: 3 ' -TATTATGCTGAGTGATATCCCTCCTTCTATCTCGT 
f >7"l/~ H 3 : 

Primer 1 : 5' - 3 2 pCGACTCACTATAGGG 
Template 3: 3' -TATTATGCTGAGTGATATCCCTCCTTCTXTCTCGT 
m^k* 2 0 %S U 7 9 U )V7 5 F 7MI$yjH:f 1*1^1, -^tl^-f^ 
-y>^yi/-f (Phosphoroimager analysis) S fl§ H T 5*#r U fc & % 6 13 
jS6B©fett5fi«)AG. AGC, AGT, AGYR^AGCTttf> 

CCD^m. ISYBA, GSO'X©ffiIi(ItD^tn, X Id teYO>fl& 

CC. TA»lRt)aStl5i:t«Jt)A^ft (»6 0#H8) . 

$ e> c , ^ne<oisoii*-*ttt5t*. 5' ^iS^ 32 p^^;i/b/cy^-r 

V— 2 (1/zM) tf>yi/-M. 2S.UC3 (2 MM) SrflH^ dNTP (1 
5 0 MM) £ 1 Mi£ttJn ATl^fl&a>£ifc&fTo fc. 
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t- > y" v - h 1 £ fc m : 

Primer 2 : 5 ' - 3 2 pCTATAGGGAGGAGA 

Template 1: 3' -TATTATGCTGAGTGATATCCCTCCTTCTATCTCGT 
f>7l/- h 2 £iBVifc*§-£ : 

Primer 2 : 5' - 3 2 pCTATAGGGAGGAGA 

Template 2: 3' -TATTATGCTGAGTGATATCCCTCCTTCTGTCTCGT 

Primer 2 : 5' - 3 2 pCTATAGGGAGGAGA 

Template 3: 3' -TATTATGCTGAGTGATATCCCTCCTTCTXTCTCGT 
I©^SS:^7i©A&y'BtlSt. ^<D*gjJ|, YteA, G & X CD *B 1f|g (3 

^nfnzsx, 4 8 %xt5 4 i %m o ^sns ^ fc. *fc, x<z>*i 

*tflU~tt, Y, CSI/T^ftl€n4 1 %, 9. 5% St/l 3%®i5jAtn«i 
£ <>: # fc> ^> fc <»7BI#Ri) . 

Ytt^fflT?fiX^:tt"e^:<A^GfC'b5lt)ji*tl*Ct***?^ofc©T. 

y^t^c t^#t5t#, ^n^ftoftrnmizttLx at zwmv&itn^-r 

V> £ SB 3 fc * fc: , ^TcD «k -5 &SiMifc£ff o fc. 

7^jpsnt^&t^7'f'?- 2 t^y-fu— h 3 £ r ^ — ;u £ i± , £ 

[ a - 3 2 P ] TTPil^©I©dYTP$l)Di, [ a - 3 2 P ] TTP©X©ffi 
0 d Y T P \z «k ^ TllS tl£^ £US^fc. 3-fc, HlSfcdA 
TPfejjP^.^)^i:ti;D, X<0O€f©T<Offi*£lC2*-r*Aa>BlD& 
fe»tT5)l>Si^fc (SS 8 BKB A#H1) . ^-Oi^m, d YT P $ [a- 32 
P] TTPigS^IiDASi [a- 32 P] T T P <D X (Dffiffim^G)®. D 
5 0 %|&^£n£ £ £#^7^-2 fc. |*I«6<Z>£Hft*5 i >:/^— h l&t*2*JBV>T, 
A^GlC^ttff^fc^^, dYTPii [a- 32 P] T T P <D A 0) mffim^<Dm 
Oii^RtX [a- 32 P] CTPOGCffiiI'\(?)K0)i*(lMlttt^<if L 
tf> £ £ # ^> fc (|g8|S|CDB (f >^I^-M) , C (f>/U-h2) # 
Hi) . l/fc^-jt, dYTPcDA^G^W^OjA^fi, TTP^dCTPft#S 
^*^t{3«k^T«lAe.n-5C:i:*«fcj&^fc. 

* fc, HI±lCX^2fi*^fci^t:YR^C J ?>T©X©lSii'\©®D^* 
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T>yi/-h±!:X^llL / T2^$5iHfnolS^ffl^T ; fe#iJ^ 

5 — -trsjsa* 2 ^©x©i0f-e^± ltlj 5 #:fo a> o fc. 2 e w x o w t 

3 <Z) SU <0 # if A £ n » <B * . Yfc^^2ea©X<DffiM^{c=b^0ii 

sn. fi««a'&j5j6^iitr £ £wt>frv ft (m9m^m) . 

2 *mit It, [a- 32 P] ATP^J0X.TT 7 RNA#U^7--tfl:j:5 
te^Sf&^rffo ft o 

^>:/U-h 1 - 3*fla^fc»-& : 

Coding strand : 5' -ATAATACGACTCACTATAGGG 

Template 1-3 : 3' -TATTATGCTGAGTGATATCCCTCCTTCTNTCTCGT 





h l 


: N 


- A , 




h 2 


: N 


= G , 




h 3 


: N 


= X) 



^(D^^^m 1 0 latC^-To T>^U- h 3 ( N = X ) (DM&lZte. XCML 

2 (N = G) "Ctt, C©*.**®Oii*n» Y (Z> Ifc 9 & * «fc « £ fi£ « & 

•7U—h 1 ( N = A ) X 3 ( N = X ) & ffl ^ [a- 32 P] ATP^iPxTT 7 
RNAJpUpt^ — iffCkSIE^RjiS*, r A T P 2 m M > r G T P 2 m M > rC 
TP 2 m M , UTP2mM, Stf r YT P 1 raMO*ftT!ff ^, ^^TRNa s 
eT2CJ:D4fieLfc^S©RNA§^t^»L, 3' S n& U 
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# 

to ■ 



coding strand.; 5 ' -iVTAATACGAOTGACTATAGGG 
template ; 3 ' — TATTATGCTGAGTGATATCCCTC 



-rNTPs, [a- 32 P] rATP 



RNase T2 digestion 

v 

Gp*x4 
Ap*x 1 
Cp* x 1 
Wp*x 1 



tlfc X 4? y h X' $> 3 Z. t £ xk-f o II l@(»AttT>yi/-h3 (N = X) (DM 

^ti"6n(DM&<D&w.m<Dwmm tnn^^ct 1 c^-r. 





v^yzf V— h 3 (N = X) 


f >yu- h 1 (N = A) 




mmim 






G p 


4 


4 


4 


4 


A p 


1 


1 . 0 5 


i 


0 . 9 2 


C p 


1 


0 . 9 4 


i 


0 . 7 8 


U p 


0 


0 . 0 8 


i 


0 . 9 8 


Y p 


1 


0 . 8 2 


0 


0 . 0 4 



ClO^m. f>^l/-F3 (N = X) <ZHE¥Kf&Ttt» XCSl/TY^SKi 
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-hi ( N = A ) GOill^rfCte, Ytt£<5lD&t:*lT^fcj&>o;fc. 

L < £> # , ^ 5 > © 6 & © ^ h £ £ * * K: £ A it |^ & # fcT U S> > - 2 - * > 
(IIY) &£©a&Ste> £ co X izm.MM&J&!$.TZ> Z\ (120aS^ 
b#Bg) , &*^X- Y©»;KWfc«a*^tt©^j£a*&3E3ftfc. 

^«SIiS®5 1 5> (»* Iritt^ ij (Sd2EIb#!$) ^ h i/ > £ ©*S 

&JR£«?£:&»£L, Klenow7 7^^> M:«fc5d YTPOJRt)ji*3!i*ttfi<, d 
xl;^tSf$y>EiJ>i (dTTP) CO IR 0 & * € fC ffl] A § £ <t ^ iH * 

f:T?:o^^5 1 ji'7$ysofttit) J~ IB © * * y * > ^ ic « jg » £ & 
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SMgar 



2-757-6 - (2-^X-;P) -9- (2-ft+y-^-D-'J*77y 
z/)U) 7 V > ( d x 2 : u©|f b^SS5 X 2 i 1, $fe©2-757-6 - (N. 
N-i?^f^7$y) -9 - (2 - ft^ , >-0-D- | J#7 7yyjl') ^ U > 
x tt§) ©^fiS^ff Vi, C <Di^^^^t?^Mf'*fT-5 dYTP^rYTP 

f¥*H Raised 2 *#j«.$nfc^. ci ©7 5 ^-r h umtt* dna^sii^^ti 

S-T, Klenow^^^^>h ( e x o + ) £fl3V>T> d x 2 l:MT5 d Y 

TP^lXOj&^SrlSl^fc 1 0 #HfD . 

r>^U- hR^y^^f T-<h LT#<£>i£Sg5?iJ<Dfc<£>£&JE Lit. 

7°7^7- 5' - 32 pACTCACTATAGGGAGGAAGA- 

^ > 7 U — h 3' -TATTATGCTGAGTGATATCCCTCCTTCT-N-TCTCGT 

2 HC U— > 1 RU2 fettmt Hfi Lfe7^- > (A) (C^itSy Sv> 
(C) £^5> (T) ©Sc9&***l/TH<5. 

d x (CMT -5 dYTPCHO fc^Sftspfci: 2 1 % ( I/ - > 3 ) T 
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*^>fc*«, dx2&ffl^§:tl:J;H0% (l/->8) ST® 0 &*2&*Sj&«± 
#Ufe 0 l^&ttTtf)^^!!© d Afc^T* d T T P ©ft O &*2&*s>&* 5 7 X ( 1/ 
->2) ?*5:itJt«t5t. d x 2 l:«fc t) & 0 oafci^l 6 nfc u 1 1: 
ft: 5. dxtJ±^Tdx2tt, dCTP©iRt)ji*^t<ftoT^S (2 2 
% ) ( U - > 1 1) fr\ ^-nTfedYTPOiBiOii^- (4 0%) fc it ^ * <h tl 
(S if €? & fit T * -5 £: d £ it T? # ^ o 

d cDKlenow? ^ ¥ * > b ( e x o + ) IC =fc £ CD <=> , SteOdxfrSdx 
2^ffl^S^i(CctD> dx 2l:ft5dCTPO^0 & * 3& *s ?5* ± # b 
H tltt. yh->>©4-75;itdx24 I Oft7i > © flit 31 M ^ £ <£> ffi 2 f£ 
fflC«fcSt>rotJSt>n* ( ® 2 EI f # RS ) . £ , ^0J;^lldx2^0f^7 
xXOIfEHtJg^^ifiS^MfClPHrifettrK, (T) 

T7 RNA*'J/7-t'Ci-5iitWd x 2Cft^ r YTP0R 
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5 ataatacgactcactataggg 

template TATTATGCTGAGTG ATATC CC TC C TTCTNTC TC GT 



T7 RNA polymerase (2.5 units) 
rNTPs (N"= A,G,C,U, and Y) 
10 mM rGMP 
[a- 32 P]rATP 
37 °C for 3h 



r ( GGG*AGG*A*AG*An*AG*AGC*A) 

RNase T 2 (0.75 units) 
37 °C for 14 h 

V 

rGp* + rAp* + rCp* + rnp* 
4 sis 1 s 1 



GGG*AGG*A*AGAn*AG*AGC*A 



(nttT>yk- h<D&SN{C*fJS-f S^S£*L. SlfflT^^ U*£MiS»fc 



t»E?!ISlrt«RNAS, RNase T2T*^ilT. *^-C2*%TLC 



^1 3iaiC-t©TLCa>JK&Hia*a*f. S , &.<D 



2 c^n^nc? # l^rt 
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* 2 


o 






o 


template 


rGp* 


rAp* 


rCp* 


rUp* rYp* 


N=x 2 
N= A 


3.982(4) 
3.939 (4) 


1.052(1) 
1.035(1) 


0.950 (1) 
0.995 (1) 


0.047 (0) 0.969 (1) 
1.032(1) not detected (0) 



d x 2 &m V>T ffi ^aS&ttT? r YT P #d x 2 \ZMLX<D^WV 
nt^fc#> d x 2 £«F£!fc:J8 ^Tm^fcfo&ft ^> dx2lc*fb 

14 T rYTP*«dx2 {C*tbT<A^^ 0 iiltlfc H t & § . 

©%A#tf«iEL^£ i^SETS feOTJbS. Lfc^oT, #f8 9nafflHET0!3K 
(DX&Zo Vftifi^X. *^HJ». ^£*<2ite^ ©atBfB^W^^^Afcfe^T, 

feot^D, *mm(DW.m&m^? > & y x ^ & & z \zmm&mmiz 
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HM^J 1 : 2-^>X75/-6 - (N, N-y^?Jl/757) - 9- [5' - 
O-y^ h + yh'Jf -O- [ [ ( -f V y n tf ;P T 5 7 ) - 2 - -> 7 

yih + y] * X ? y ] - 2' -f*+y-5-D-iJ*77/yJH 7" U > 
( 2-Benzami no- 6- (N, N-d ime t hy lamino)-9-[5' -0-d ime t hoxy t r i t y 1 -3' -0- [ [ (d i i s 
op ropy 1 ami no) -2-cyanoe thoxy] phosph i no] - 2' -deoxy-0-D-r i bof ur anosy 1] pur i n 

e) (io) <Dt;$L (m 3 mmm) 

(A) 2-T57-6 - ( N , N-y^f^7$/) - 9- (2' , 3' , 5' 
-h'J-0-7tf^-|3-D-U#77/y^) 7*'J> (2) CD & jejc 

2-7$/-6-^nn-9 - (2' , 3' , 5' -hU-O-T-fe^^-iS 
- D - U # 7 ^ / l/)V) 7° V > ( 1 ) (M. J. Robins and B. Uznanski, Can. J. 

Chem. , 59, 2601-2607 (1 981).) (1 8.6 mmol, 7.96 g) £ , *g 7 j< tf U v 7 > T 3 m 

tr u xi8o mi) ^wvmwvrc t z\ 

5 >tMift(55. 8 mmol, .4.55 g), y -f V 7°n If ^X?)I/7 5 >(74. 4 mmol, 
12. 9 ml) &1)UZ-. SifiT 1 5 l^rlHJtllfcJfcLfc:. T L C "C S Jfc © ^ * 5ft S§ L 7c ^ , 

in A, M&mm-t&o m*t\z & nuft)],A&ija%.* tii**-?3 
HI. 5 h U £ AtK^^T? 2 HI, 1 0 % ^ x >^7j<^^T? 

^ tf u i?>**»La< ftssTh ;px ~> u # y;p* ^ a ^ □ ^ 

h^77^ - (>?^7 n n y * >-y ^ y — ;p) T?fif«L. Bttfci (2) £5. 4 

2g(12.4mmol) (6 7%) 

'H-NMR (500.13 MHz, CDC1 3) «: 7.56 (s, 1H, H8) , 
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6.02 (d, 1H, HI', J = 5.0 Hz), 5.95 (dd, 1H, H2'. J = 5.0 Hz), 
5.79 (t, 1H, H3', J = 5.0 Hz), 4.69 (s, 2H, 2-NH 2 ), 
4.42-4.45 (m, 1H, H4'), 4.34-4.40 (m, 2H, H5\ H5"), 
3.43 (br, 6H, N-CH 3 ), 2.13, 2.10, 2.08 (s, 3H, Ac). 

(B) 2-^>X75/-6 - ( N , N-y/f^7iy) - 9- ( 2 ' , 3' , 
5' -h'J-0-7tfJI'-S-D-'J#77/''>Jl') yj > (3) <D-Bn& 

mm (A) T^fcfl:^«f (2) (10 mmol, 4.36 g) 5l*e'Jy>T3@*^ 

M7KtfUv>(i8o mi) \zmmv, mwemw vtz. t. z. 5^, mt^yv 

-Y ;K15 mmol, 1 . 74 ml) £ JP ;L , tfiT 1 4 ^Wlt^Lfc. TLCTfiiSC^fi 

5 MJ tfA*»*T 2 0, *T 1 0iSt^ fci, *r$gjl£ii 

tT^^y^ATtlU atjfi&ftEJXaYffiLfc. kf 'J L < 3 

i;irDD^^» IW« (3) £ 3 . 53g (6. 53mmol) 

(65%) mtco 

1 H-NMR (500.1 3 MHz, CDCla) (5: 8.46 (s, 1H, H8) , 

7.96 (d, 2H, Bz-m, J = 10.0 Hz), 7.75 (s, 1H, NHBz) , 

7.55 (dd, 1H, Bz-p, J = 7.5 Hz), 7.48 (t, 2H, H Bz-o, J = 7.5), 

6.08 (d, 1H, HI', J = 3.0 Hz), 5.96-6.01 (m, 2H, H2'.H3'), 

4.39-4.50 (m, 3H, H4' , H5' , H5"), 3.48 (br, 6H, N-CHs), 

2.15 (s, 3H, Ac), 2.10 (s, 3H, Ac), 2.08 (s, 3H, Ac). 

(C) 2-^>X75/-6 - ( N , N-y/?JP75/) - 9- ( 0 - D - U 
#7 7 7'/iH 7°U> (4) 0)^0. 

mm (B) Tmtzlt&M (3) (6.53 mmol, 3.53 g) \Z tf U S J > - * 9 J - 
(65:30:5) 5 0 m 1 £ M x_ , * m * *C tft # b £ d ^> ^ , 2 M {£ i~ h 'J A 
- t? U > - ;* ^ / -;P-tK (65:30:5)^^ 5 OmUJD^., 1 5 #|H]Sfc 

j^Lfeo TLCTR)5tf)^S$illfci, SfSSncEHtT >^E - tf A (5. 21g) 
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s&«imb, *mz? □ d*;i/a- tf u 2 mtsm bfcgK ^r$s;i ^m^ss 

RT^^i/'JAfftll/ft. Oml ^aSJTiJEil^L, d b ;|/ 

b , BWI (4) * 2 . 8 7g|fc. 

'H-NMR (500.1 3 MHz, DMSO-de) 5: 8.28 (s, 1H, H8) , 

7.92 (dd, 2H, Bz-m, J = 7.0 Hz), 7.57 (dd, 1H, Bz-p, J = 7.3 Hz), 
7.49 (t, 2H, H Bz-o, J = 7.5), 5.91 (d, 1H, HI', J = 4.0 Hz), 
5.48 (d, 1H, OH, J = 5.5 Hz), 5.15 (d, 1H, OH, J = 4.0 Hz), 
5.04 (t, 1H, OH, J = 1.0 Hz), 4.56 (t, 1H, H2' , J = 10.0 Hz), 
4.17 (d, 1H, H3', J = 3.0 Hz ), 3.93 (d, 3H, H4' , J = 3.5 Hz), 
3.63-3.65 (n, 1H, H5'), 3.52-3. 56 (m, 1H, H5"), 
3.48 (br, 6H, N-CHs). 

(D) 2-^>X 757-6 - ( N , N-y/fJk7$7) - 9- (3' , 5' 

( 5 ) <Df?f& 

mm (C) X~%fzlt&m (4) (5.0 mmol, 2.07 g)$l7KHU y>T3[pIfti 
H£*Lfc^> ftlzR fcf U > (5 0 nDlc^iL, ^ift-e«£# b fc: # S . 1, 3 - ^ 
OP-l, 1, 3, 3 - t- b ? -f V y □ tf )V*?zs U >(5. 5 mmol, 1.76 nl) £ 

in A, MJ±iS$S-T3, ii!:^nD*j^§jDi, £ 5 h 'J 

l )A*»*"C2I, fiSfilA^*tf 1 mtto ^JS® &at& -7^* ->r> 

&b, atjia^«jE»»Lfc. n&jfiv u ^>*a*b&< asst h;i^x 

T?flF8* b , i Wtt (5) £ 2 . 63g (4. 0 mm o 1 ) (80%) 

1 H-NMR (500.1 3 MHz, CDCls) 5: 8.22 (s, 1H, H8) , 

7.89 (d, 2H, Bz-m, J = 5.0 Hz), 7.80 (s, 1H, NHBz) , 

7.55 (dd, 1H, Bz-p, J = 7.5 Hz), 7.48 (t, 2H, Bz-o, J = 7.5 Hz), 
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5.91 (s, 1H, HI'), 4.84 Odd, 1H, H3* , J = 5.5 Hz), 
4.50 (d, 1H, H2\ J = 5.5 Hz), 4.07-4.20 (m, 2H, H4' , H5'), 
4.06 (d, 1H, H5", J = 13.0 Hz), 3.48 (br, 6H, N-CHa), 
0.95-1.08 (m, 28H, iPr). 

(E) 2-^>X75y-6 - (N, N-v7f^7S/) - 9- ( 2 ' - O - 
7i; + yf^*JU-^-3' , 5' -0-fh7<yyDtfJkyyn+f- 
)V - 8 - Ti - V =5 J Is )V) > (6) <D^$L 

MIS (D) -cnrcit-SM (5) (3.98 mmol, 2.61 g) £ * tK h )V X > T 3 0 
L&», MtK^^ p P * ^ X40 ml) \zm& L » S ilT jft # ^ 
JK$y7-;K7J6 mmol, 0.64 ml) i ^ n n f t^g? 7 xZJK5. 57 rninol, 0. 
77 ml) €r JP^^ST? 1 6 P#|8iat#L&. TL CTSJSC^JSSitBlftft. HJ& 

h U # A * »»c T l UK l 0 %^i>i?7)ciglT2[i < * T 1 HI ifc o 

h^:7 w — (>?^ □ p * ^ >- * ^ y — Till, @W* 
( 6 ) * 2 . 96g (3. 73mmol) (9 4%) 
'H-NMR (500.13 MHz, DMSO-de) 6: 8.17 (s, 1H, H8) , 

7.87 (d, 2H, Bz-m, J = 3. 0 Hz), 7.79 (s, 1H, NHBz) , 

7.55 (t, 1H, Bz-p, J = 7.5 Hz), 7.47 (t, 2H, H Bz-o, J = 7.5 Hz), 

7.41 (d, 2H, PhO-o, J = 7. 5 Hz), 7.29 (t, 2H, PhO-m, J = 7. 5 Hz), 

7.13 (d, 1H, PhO-p, J = 10.0 Hz), 6.39 (d, 1H, H2\ J - 5.0 Hz), 

6.11 (s, 1H, HI'), 5.14-5.17 (m, 1H, H3'), 4. 23-4.26 (m, 1H, H5'), 

4.07-4.12 (m, 1H, H4' , H5"), 3.48 (br, 6H, N-CHa), 

0.99-1.15 (m, 28H, iPr). 

(F) 2-^>X7?y-6 - ( N , N-y*/fJl.7$y) - 9- (2' -x* 
Jrzs - 3' , 5 ' -O-f h7^V7*nt^yyD + t-Jl/-0-D-'J^77 

y ~>;io 7"' J > ( 7 ) 
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tufE (E) vmrcit^^J (6) (3.73 mmol, 2.96 g) 4 M * h )V X > "C 3 HI 
J&TkLfclg, MH> (88 ml) £ifiTifc# S 2 , 2* —TV 

t*/W V ^fD - h U ;K0. 746 mmol, 122 mg) $ in x. , iiST7^i>f 74 1 
^IIA'^'J >^$t5. -t-^fc, zfcsRfc h U JkXX(5. 60 mmol, 1.51 ml) 4 
JPA7 5tT3. 5^f a 11^lfc. T L C T E fS it & Lfc«. 

^^/-JH tiSL. BWfe (7) 42. 27g(3. 55mmol) (95 
%) 

1 H-NMR (500.1 3 MHz, CDC 1 3) 5: 8.24 (s, 1H, H8) , 

7.90 (d, 2H, Bz-m, J = 5.0 Hz), 7.83 (s, 1H, NHBz) , 

7.54 (t, 1H, Bz-p, J = 7.5 Hz), 7.48 (t, 2H, H Bz-o, J = 7.5 Hz), 

6.29 (dd, 1H, HI', J = 7. 5 Hz), 4.80-4.83 (m, 1H, H3'), 

3.97-4.07 (m, 2H, H5\ H5"), 3.86-3.88 (m, 1H, H4' ) , 

3.50 (br, 6H, N-CHa), 2.68-2.71 (m, 1H, H2'), 

2.59-2.63 (m, 1H, H2"), 1.03-1.09 (m, 28H, iPr) . 

(G) 2-^>X7?;-6 - (N, N-y/f JP7^ / ) - 9- (2' -"rUr 
is - & - T> - V #7 =? S is )V) y»J > (8) <Dti$L 

Wi S3 ( F ) T#fcffc'&<t& ( 7 ) (3.55 mmol, 2.2 7 g) 4 1 Mf h 7 7*? ^7 >t 
X^A^D^-f h'-f h7tH077>»«(14 mOfCinA, 5 #fWJJl# 

A L . 4> » zK T" ft o tK»4;7 □ o*jPAf 4 [ejfflfcB 

V?-z>z?9 u d * ^ > £ in A *§ JMfc 3 . Mil 4fltlfc MffiT<£*£L, IW 
#1(8) 40. 964g (2. 42mmol) (6 8%) fit. 
'H-NMR (500.1 3 MHz, DMSO-de) i: 8.23 (s, 1H, H8) , 

7.84 (d, 2H, Bz-m, J = 7.5 Hz), 7.50 (t, 1H, Bz-p, J = 7.3 Hz), 
7.42 (t, 2H, H Bz-o, J = 7.5 Hz), 6.25 (t, 1H, HI', J = 7.0 Hz), 
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5.21 (s, 1H, OH), 4.89 (s, 1H, OH), 4.33 (s, 1H, H3'), 

3.77 (s, 1H.H4'), 3.50-3.53 (m, 1H, H5'), 3.43-3.46 (m, 1H, H5"), 

3.48 (br, 6H, N-CH 3 ), 2.56-2.61 (m, 1H, H2'), 

2. 1 6-2. 18 (m, 1H, H2" ) . 

(H) 2-^>X7?y-6 - ( N , N-y^fJP75/) - 9- (5' - O - 
y^h + yh'J5 1 ^-2' - x :t ^ -> - £ - D - U # ? ^ y -> ;W :/ U > (9) 

MIBCO (G) T # £ ft 4& (8) (1.47 mmol, 0.585 g) £ M tK fcf U is > 3 [U 

v 5 ^ h + -> h 'Jf J^D7^f F ( 1 . 6 1 mmo 1 , 547 mg) £ iJP A 1 . 5^F^jt# 

Lfeo t l c -?:%m<D$E&&mm Lfcm. Rfom\z7k*m?t, m&mm-r^o m 

# t° U v > Jl^* L & < t£ z> £ -e h ;i/x > -e** LfzWi. ~> U tV ^ a * n 
h^^^-r - (i?^DD^^> — ;i" o. 5 % h u x5P;i"7 5 >) 

Mb, a W W ( 9 ) £ 0 . 99g (1. 4 1 m m o 1 ) ( 9 6 % ) # „ 
'H-NMR (270.1 6 MHz, CDC 1 3) 5: 8.20 (s, 1H, H8) , 7.79 (s, 1H, NHBz), 
7.77 (d, 2H, Bz-m, J = 1.4 Hz), 7.76 (d, 1H, Bz-p, J = 3. 5 Hz), 
7.14-7.51 (m, 11H, H Bz-o, DMTr) , 6.72 (dd, 4H, DMTr) , 
6.45 (t, 1H, HI', J = 6.5 Hz), 4.78 (m, 1H, H3'), 
4.14 (m, 1H, H4'), 3.74 (s, 6H, 0CH 3 ), 3.50 (br, 6H, N-CH.) , 
3.39-3. 47 (m, 1H.-H5'), 3.30-3.33 (m, 1H, H5"), 
2. 80-2. 85 (m, 2H, H2' , H2") . 

(I) 2-^>X7i/-6 - (N, N-y^?^7i7) - 9- [5' - O - 
v 5 ^ h ^ ^ h U 5 1 ;U - 3 * -O- [ [ (y^ V7"ot^75;) - 2 - v T / X 
b=¥iy] 4 7 ] - 2' -^^^riz-^-D-V^y^y^JV] ~7 U > (1 
0 ) CD^-fig 
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MIH (H) -emtcik^® ( 9 ) (0. 864 mmol, 0. 605 g) £ M tK tf U v > 7? 3 [U , 
h7kFD77>T2 m^J&zk L fctg, MtKT F7kFD77>(5 ml) 
^fiT8C#L&7^£> N, N-y-f yynt°jl/X?^7 5 X2.59 moI, 
0. 452 il)i^on-2-y7/Xh + y- N, N - 'J -f V 7" □ h° ;U - T 5 J ft 
7> 7 -i XI. 73 mmol, 0. 385 m 1 ) £ Jjp A £ ^ "C 2 B# fflJK# L . TLCeSS©^ 

h'JXf^75» T?«f»bfc», 4>»CO £ p p ftju a L , '\^it>TS 

«CJ8!*fT Vi, B Wft < 1 0 ) SO. 5 7 4 g (0. 638mmol) (74%) 

'H-NMR (270.1 6 MHz, CDC 1 3) «: 8.14 (s, 1H, H8) , 8.13 (s, 1H, H8) , 
7.72 (s, 1H, NHBz), 7.65-7.70 (m, 2H, Bz-m) , 
7.16-7.47 (m, 1 2H, H Bz-p, 0, DMTr) , 6.70-6.75 (m, 4H, DMTr), 
6.27-6.41 (m, 1H, HI'), 4.63-4.80 (m, 1H, H3'), 
4.20-4.27 (m, 1H, H4' ) , 3.74 (s, 6H, 0CH 3 ), 
3.24-3.72 (m, 10H, H5' , H5" , NCH(CH 3 ) 2 , N-CHs), 
2.83-3.00 (m, 1H, H2'), 2.40-2.64 (m, 5H, H2" , OCH2CH2CN) , 
1. 06-1. 19 (m, 12H, NCH(CH 3 ) 2. 
31 P-NMR (1 09.36 MHz, CDC 1 3) i: 1 49.25. 



mmM2 : 2-^77"? UJ1/7S;- 
X- 3 - O - [ (y^yyof^7S 



- (2-flz;P) -9- [2-5^4- 
) - (2-y7yih + y) ] *X7^ 

D-g*77y ->;n yj > (22) co 



(A) 2-^77f iJ^757-6 
y-0--f 77f U JP - 3 — D 



-3-F-9- (2-^^"^->-3, 5- 
- U # 7 7 XXP ) yj > (18) CO j£ 
29 - 



2-<vyf 'J^75y-6-7i;-9 - (.2 - 7***1/ - 3 . 5 - - O 
- < V 7'?- V )], - & - D- V & 7 5 S z/JV) > (17) (Babara L. Gaf fney, 

Luis A. Marky and Roger A. Jones, Tetrahedron, 40, 3-13 (1984)) 2. 3 
8g ( 5 mm o 1 ) 4 7J^' >iHTT 6 OtCiP^L, n-pen t y 1 n i t r i t e 1 
3. 5ml (0. lOmol) iJ?3 - F^>2 5ml (0. 3 1 m o 1 ) £ 
*^-<iPA»»Lfc. ;i <75 ?g tl £ 6 0tTJ;<t#L^^?) 2 0 0 WAO^'y 
^>^X5 : ->^>ytCctD7 , fjMiEii2 c mT"WI^$: 3B$fifjnSBJlBS*Lfc. 
^MfC 3 0ml (Dmnmmm.± hU^A*i§»t*JjnA^ia7f3l^raiJ|^Lfc. 
CO^l 2 Om 1 ©ffijft]ffillEB^MJ#A7kS§Fi££ 1 5 Om 1 <D & u u $z )V 2± & Ito 

PLftmLfzo tk*@&^ u u *^at*$ b k 2 mj&tB Lit. ^£nfc^r«*B£as* 

f jk y^PD/^>=l : 4) tiSHWft (18) * 1. Olg (1. 7 

2mmol) (34. 4 % ) # » 
'H-NMR(270 M Hz, CDC 1 3 ) 6 : 

8.19 (s, 1H), 8.14 (bs, 1H), 6.42 (dd, J = 7.4, 6.4 Hz, 1H), 
5.44 (m, 1H), 4.41 (m, 2H) , 4.34 (m, 1H), 3.00 (m, 1H), 
2.80 (m, 1H), 2.58 (m, 3H) , 1.17 (m, 18H). 

(B) 2 - -f V »J )V7 5 7 - 6 - (2-5PX-;i/) -9- (2-^:f^> 
-3, 5-y-0--f 7 7"? U^-^-D-'J#7 7;y^) 7 U > (1 
9 ) CD-^fig 

Hff|2 (A) (1 8) 2 94mg (O. 5mmol) £T;prf>#H5i,T 

T8 0ml©ft7i>l:g)|L, 7 t < U y # x Sf}tKJ££& IZ& h fc . 

^>tt«ET. 4 o o w*m? >-7&n-m& 2 4 n#Kfis*t vtz. mmmoKmrnm 

> = 3 : 197) TilLS^ltl (19) £ 2 1 2 m g (0. 39mmol) 
(78. 0 % ) # o 

'H-NMR(270 M Hz, CDC1 3 ) 6 : 

8.63 (dd, J = 3.8, 1.2 Hz, 1H), 8.17 (s, 1H),8.10 (bs, 1H), 
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7.64 (m, 1H), 7.25 (m, IH), 6.47 (dd, J = 7.9, 1.8 Hz, 1H), 
5.44 (m, 1H), 4.43 (m, 2H) , 4.37 (m, 1H), 3.18 (m, 1H), 
3.00 (m, 1H), 2.61 (m, 3H) , 1.24 (m, 1 8H) . 

(C) 2-<V^f UJP75;-6 - (2-^X-;i/) - 9- ( 2 - 5* * * '> 

- b - d - v & ? ? ; -> & ) yu> (20) (D-a-fig 

iff IB ( B ) tUfc (19) 2 12mg (0. 39mmol) ^*^T 1 M7]c|E 
it -y h U V A ( fc! U ^ > : * ^ / - )V : ?K = 1 3 : 6 : 1 ) 1 . 9 5 m 1 \Z m M 

i. 2 g (Diz 5< h £ Mxm&T^±izmm^m^rco n&&zs a - ? & 
(mmmm. 5 ~ 7 %x^ y ^ □ □ y ^ >) tisbi»!i (20) £ 

147mg(0.37mmol) ( 9 3 . 6 % ) # Jfc . 
'H-NMR(270 M Hz, DMS0-d6) (3 : 

10.45 (bs, 1H), 8.69 (s, 1H), 8.60 (d, J = 3.5 Hz, 1H), 

7.90 (d, J = 4.6 Hz, 1H), 7.32 (dd, J = 4.6, 3.5 Hz, 1H), 
6.39 (t, J = 6.6 Hz, 1H), 5.34 (d, J = 3.8 Hz, 1H), 

4.91 (t, J = 5.3 Hz, 1H), 4.44 (ra, 1H), 3.55 (m, 2H) , 
2.96 (m, 1H), 2.74 (m, 1H), 2.33 (m, 1H), 1.11 (m 6H) . 

(D) 2 - < V «J )V7 = J ~ 6 - (2-5Px-;lO -9- (2-5^+-> 
-5-O-y^ h + yhUfJP-^-D-U#77/yJP) :/ D > (2 

1 ) 

M SB ( C ) # 7c (20) 98mg (0. 24mmol) £ 1 m 1 <D » ^ t: ' J 
>T 3 HI** Lfc. 2 m 1 <Z3?£7K tf U > ? >{'j§^L, FUlff75> 

35ml, y^f JL'T^y t'Jy>l. 4mgf LtSft^^ h + y HUf 
SmgJilDx., ^iSTf — life Lit. SJS»*IC2 5 m 1 ©BKxfJl/*3)PA 2 
5ml«*-e3@^ib, *-«*8£*§ifc. <7)7K*B£@£g?X^;i/T*5fco fc. m 

7A 25~50«Slf^-y^DD^» T *jt§£L@l^% 
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(21) 132mg (0. 1 9 m m o 1 ) (76. 7 % ) £ # fc . 

1 H-NMR(270 M Hz, CDC 1 3 ) 6 : 

8.64 (dd, J = 3.6, 0.9 Hz, 1H), 8.14 (s, 1H), 7.92 (bs, 1H), 

7.61 (dd, J = 4.3, 0.9 Hz, 1H), 7.39 (m, 2H) , 7.24 (m, 8H) , 

6.77 (m, 4H), 6.47 (t, J = 6.2 Hz, 1H), 4.79 (m, 1H), 

4.13 (m, 1H), 3.76 (s, 3H) , 3.75 (s, 3H) , 

3. 44 (dd, J = 10. 23, 5. 8 Hz, 1H) , 

3.38 (dd, J = 10.23, 4.4 Hz, 1H), 2.91 On, 1H), 

2.60 (m, 1H), 2.30 On, 1H), 1.27 (m, 6H) . 

(E) 2 - -f V U JIT 5 J - 6 - (2-^X — ;i/) - 9- [2-5^^~> 
-3-0- [ (S?-T V fa tf )IT 5 J ) - (2-y7/Ih + y) ] * 7, 

h^yhUf^-j3-D-U*77;y^] 7"'J> 

(22) (D^m 

Mia (D ) T#7c (21) 125mg (0. 18 mm o 1 ) £ 0 . 5ml ©I 
*b!U^>T3@ft»l/, 0. 5ml(Z)i*Th7hHD77>-e3@**lfco 

m^&T)uzf ym mn.y 1 . 2mioi*f h7tKD77>i:»*b, y 

7"atfJHf^7i>4 6m 1 , -^LTffifl: (2-y7;ih + y) (N, N- 
y^V7°nk"Jl/7$y) * 7, 7 >r > 5 9 m 1 * Jq tl , ^ilT 1 ffflit^ Lfcco-fe 
5 Om i ©^^y — ;uir*sjts<Z5ffi'fkife*»« Lfc. S)Si§if:2 5mio3% 
huxfjv75 >^ww^x^;u^inx. 2 5 m 1 (Dfc-v 3 laa-ttb, mmm*% 

mm 3% h'JIf Jk75>-3 2%^il5 1 ^-6 5%a + 1^» -r*s®!L<> 
IWI ( 2 2 ) 139mg(0. 1 6 m m o 1 ) (92. 2 % ) £ t# fc „ 
l H-NMR(270 M Hz, CDCls) 6 : 

8.64 (m, 1H), 8.16 (m, 1H), 7.86 (m, 1H), 7.61 (m, 1H), 
7.26 (m, 2H), 7.24 (m, 8H) , 6.78 (m, 4H) , 6.45 (m, 1H), 
4.75 On, 1H), 4.23 (m, 1H), 3.75 On, 6H) , 3.70 (m, 4H) , 
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3.36 (m, 2H), 2.75 (m, 2H) , 2.62 (m, 1H), 2.48 (m, 1H), 
1. 95 (m, 1H), 1. 18 (m, 1 8H) . 
3 'P-NMR (270 M Hz, CDC Is): 149.5 1, 148.43 ppm. 

Mt&M3 : 3 - (2' 5' -O-hUafc;*3fr'J;U-0-D-U#:7 

7 J \dV5?>-2-*> (dYTP) (16) (D&rfL (M 4 

(A) 3 - (3' , 5' -o-fh7'fvynt:;i/i?i/n^it-^-^-D-U 
#7 7 / is)V) t: U ^ > - 2 - xj" > (12) 

3 - (0-D-'J^77yyJl/) t°U> ? >-2-^-> (11) (J. Ma tu lie-Ada 
mic and L. Beigelman, Tetrahedron Lett., 38, 203-206 (1997).) (2.29 mmol, 
520 mg)<£, tT 'J V 5 >"T? 3 IH^»JK*«, MzK b° U v >(23 ml) \Z mM V , g 

iBTS£#Lfca*S, 1, 3-v^an-l, 1, 3, 3 - f h 7i" V7*n fj^y 
->n^+r>(2.52 mmol, 0.81 ml)*inA, ^^T — Qfettt # L 7c . T L C T S fS <75 

;p) T?«fM L , g (12) £ 4 4 2 m g (0. 94 mm o 1 ) (41%) I 

&. 

L H-NMR (270.06 MHz, CDCU) 5: 13.07 (br, 1H, NH) , 

7.78 (d, 1H, H4, J = 6. 8 Hz), 7.37 (d, 1H, H6, J = 4. 6 Hz), 
6.29 (t, 1H, H5, J = 6.6 Hz), 5.07 (s, 1H, HI'), 

4.01-4.30 (m, 5H, H2' , H3\ H4' , H5' , H5"), 0.83-1.10 (m, 28H, iPr). 

(B) 3- (2' - O - -f 5 - 3 ' , 5' -0-fh7^y 
7D^Jk/yn+-!tz^-j3-D-iJl7 7;y^) tf'J^>-2-^> (1 

3 ) (73^ fig 

buIE (A) T?ntz.\k J Sm (1 2) (0.94 mmol, 442 mg) £ & tJc h )V X > T 3 m * 
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o o 

®.m*'&. i^cDMF (9 ml)fC$?^b, SiIT8fc# V e, , — ;k 

$^'/7-f F (2. 24 mmol , 40 1 mg) £ JP , T 7 fl# HftJf L . TLCfSJS 

wii^ii^^^y^At'^iL, at^^«£ET?Mi® ufeo s s & xj # y ;i/ 

* ? & # n^r h tf? 7 4 — ( X? P □ ^ ^ > - ^ ^ / -JU) t«SL, Sf$$5 

(13) £434mg(0.749mmol) ( 8 0 % X# fc 0 
'H-NMR (270.06 MHz, CDCl 3 ) «: 13.40 (br, 1H, NH) , 

8.44 (s, 1H, imidazol ide) , 7.84 (d, 1H, H4, J = 6.8 Hz), 
7.73 (s, 1H, imidazol ide) , 7.33 (d, 1H, H6, J = 6.5 Hz), 
7.07 (s, 1H, imidazol ide) , 6.34 (t, 1H, H5, J = 6.8 Hz), 
6.23 (d, 1H, H2\ J = 5.1 Hz), 5.25 (s, 1H, HI'), 
4.46-4.52 (m, 1H, H3'), 4. 25-4.29 (m, 1H, H5'), 
4.03-4.09 (m, 2H, H4' , H5"), 0.87-1.09 (m, 28H, iPr). 

(C) 3 - ( 2 ' - # * ~> - 3 ' , 5' -O-f h7'fy7 , nt!JPi?j/n^t 
X ;U - 0 - D - U # 7 -7 / XI/ ) lfUy>-2-t> (14) O -pfi£ 

HUf2 ( B ) Til fc{b^% ( 1 3 ) (0. 749 mmol, 434 mg) £ M * h )V X > T* 3 HI 
**J&7Kf£> Slt^T >^:X # A (8. 4 mg) * jjP X , ^\ ;* S> 7 If Xl 2. 6 

J&tKL, 7 s /tf7X V T/^a- h U ;K83.5 mg)^inA. tK h X Xl 6. 8 m 1 ) 
tCjg^pLfe. -tUtd, TKafMb h U y?JUX (0. 821 ml) £fln;3L 1 BSrejSSffiLjfc. 
TLCT£)60^fiS«8Lfc«. Sl£$t£«J£Ta$i Lfc, 2§fi£X#y;P 

(14) ^ 0. 268g(0. 591mmol) (7 9%) fife, 
"H-NMR (270.06 MHz, CDCl 3 ) J: 13.07 (br, 1H, NH) , 

7.72 (d, 1H, H4, J = 7. 0 Hz), 7.31 (d, 1H, H6, J = 6. 5 Hz), 
6.29 (t, 1H, H5, J = 6.6 Hz), 5.20-5,25 (m, 1H, HI'), 
4.37-4.40 (m, 1H, H3'), 3.97-4.12 (m, 2H, H5' , H5"), 
3.80-3.84 (m, 1H, H4'), 2.26-2.36 (m, 1H, H2'), 
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1.77-1.86 (m, 1H, H2"), 0.90-1.09 (m, 28H, iPr). 

(D) 3 - ( 2 ' -T^^^-fl-D-U^?^/^;!/) tf'Jv>-2-:t> 
(15) (D^tfL 

itfjffi ( C ) nmfcit&yo ( 1 4 ) (0. 089 mmol, 42 mg) £ MP X > T? 3 @# 
ffiM7k&. lMf h7^f^7>t-^A7J^7^ F/THF^I(fl.5 ml)* 

liwx, is-e2stf«ii^Lfe. t l c T*Kfo<D^$&&mm l rz.'&. frfomizmm. 

(0.08 ml) SriJPA, Mma«Lfco SIS £ 7.K K L , Kixf 3 fct , 

@6*J^(15) J 1 0. 4 m g (0. 047mmol) (52%) & . 
'H-NMR (270.06 MHz, CD 3 0D) «: 7.77 (d, 1H, H4, J = 3. 8 Hz), 

7.36 (d, 1H, H6, J = 3.5 Hz), 6.41 (t, 1H, H5, J = 3.6 Hz), 

5.01-5,17 (m, 1H, HI'), 4.29-4.31 (m, 1H, H3'), 

3.93-3.95 (m, 1H, H4' ) , 3.62-3.70 (m, 2H, H5' , H5"), 

2.31-2.35 (m, 1H, H2'), 1.89-1.95 (m, 1H, H2"). 

(E) 3 - (2' -tX^zs - 5 ' -O - FU*X*'J^-(3-D-'J^77y 
->;P) \£Vi?>-2-*> (16) 

SulB (D) T f# 7c {b % ( 1 5 ) (0.059 mmol, 13.4 mg) **StK MP X > ~C 3 DU 

u>i?mj*?;p (o.2 m\)izmm^, *^T^ + ->Muxo.ofi 

5 mmol, 7.1m l)£Jn;t, fclfcT 7 mfflmftL fc o T L C T S Jfc <£> ^ ft£ IS L 
7cm, SJS?§MfcO. 5M k'Xh'J7f^7>t;7Afo^77iO (bi 
s t r i bu ty l ammonium pyrophosphate) -DMFiit h U 7?Jl'75 > (70. 2 u 

i) *&<m.&vfcm&mwi&mw-<i}Qz-. *?&t 3 o a-ra«t < ^Jft 

SSI' 1 MIbI^ h U XfJl/7> : E- l 7 A ( tr i e t hy 1 ammon i urn bicarbonate) 

(0.35 ml) £ JP A T & £ f£ It b . MJE^|gL7Co * 7k fC L > DEAE 

-±7 7 2 7>A - 2 5 *7A^a7h^77^ - (1 5X300 mm) {C 
©t, 5 OmM - 1 MM&Wt h <J ;P T > t — V A CO >f =y V X > h T ^ ffl L , 
0. 53-0. 5 QMTigttl^nfci^^^lL, Lfc. 
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MS(ESI-), l H - N M R «fc ZS 3 1 P - N M R \z =t 0 J8ifi&fflg@ L ^ ^ X >y # 

7. (Dowex) 50Wx8 * 7 OY F^7 7^l:J: D t h 'J ^AlCLf;. 

MS(ESI-) : (M-H") 449. 9. 

1 H-NMR (270.06 MHz, D 2 0) «: 7.83 (d, 1H, H4, J = 4.9 Hz), 

7.35 (d, 1H, H6, J = 4.9 Hz), 6.51 (t, 1H, H5, J = 4.9 Hz), 

5.17 (t, 1H, HI', J = 5.0 Hz), 4.56 (br, 1H, H3'), 

4.06 (br, 1H, H4'), 3.99 (br, 2H, H5' , H5"), 

2.19-2.33 (m, 1H, H2'), 1.81-1.98 (m, 1H, H2"). 
31 P-NMR (109.36 MHz, D 2 0) 5: -10.3 (m, 2P, P 1 , P 3 ), 

-22.7 (m, IP, P 2 ). 

UV (10 mM phosphate, buffer pH7. 0) : Amax = 2 98 nm (e = 7.6 x 10 3 ) , 
226 nm (t = 7.0 x 10 3 ), Amin = 247 nm, 211 nm. 

A° — +>IJK-t7 7y7-f H/Hty7,fAX»i^©DNA/RNA^ 
!&m 3 9 2 M fC«fc 0 , RflfHSRct OIR^$nT^S» dA, dC, dG, 
TO§->7;if JP7$y< h^ltlfBO^ftt^^LfcdXCyTyxfJl/ 
75^^ h^ISffl^T, tffiCffioT. EtTl^ty -?-&&TS^>yV 

*!>^>y'r^S«liS^f S©l7> ; E-74 ] 5 5t« 5££ 

Primer 1: dcgac tcac tataggg 
Primer 2: dc t a t agggaggaga 
Primer 3: dgcc t ag t t g t accg 

Template 1: d t gc t c t a t c t t cc t cc c t a t ag t gag t eg t a t t a t 

- 36 - 



Template 


2: 


dtgctctgtcttcctccctatagtgagtcgtattat 


Tempi at e 


3: 


dtgctctxtcttcctccctatagtgagtcgtattat 


Tempi at e 


4: 


dagctgtgtgtgtctccggtacaac taggc 


Temp late 


5: 


dagctxtgtgtgtctccggtacaact aggc 


Temp late 


6 : 


dagctxxgtgtgtctccggtacaactaggc 


Tempi at e 


7: 


dagctxtxtgtgtctccggtacaac taggc 


Temp late 


8: 


dagctxtgxgtgtctccggtacaac taggc 


Temp late 


9: 


dagctxtgtxtgtctccggtacaact aggc 



nuns ■. -?-<d 5 ' - 32 pmm 

0.5 mlOD^^. — 7l:77-f7- 1 - 4 (ca. 1 nmolK 10 x ^U^^l/^^F^ 1 
— H (polynucleotide kinase) /Vy 7 7 — (TAKARA) 2 u \ , [r- 32 P] - 
dATP(ca. l.lTBq/mmol) 2 /i 1, *itf#U ? ^ F^t- i?(10u 

nit / {i 1 , TAKARA) 2 1 ^JDX, ^12 0 /t 1 3 7 t , 4 Q > * a. 

^-Mfc. lOM^^BPB^-r(dye) 1 0 m 1 ^in^TS^^ 

751c, 5 ttmimm l rem. 2 o %#u 7^7 u f 7Mmmyji 

mn,1fcW) (10 X 10 cm) £L7t, UV (2 54nm) -?><-f>A>F£gjDi£}L, 
1. 5mlfa-7'l;iLiI**4 5 0 /! UiO^T, 37t, 1 2^fli# 

th'J^A4 0jz l*J;tfl^;-;Hral*Jn^. ct<^^Lfc^, -3 ox: 
-C 1 RrWifcJlL/fc. - 5t. 13, OOOr pmT 1 UfcK, 7 

il*4 0 /x 1 7 5'CT?5#|H]flnSiaL;fc&> UV (2 60nm) T'Si 

USEtfiJ 6 : ^1/7 777^^> h (Klenow Fragment) & ^ is > )l Z ? V * 
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x v v J y v f *y X* y 7 — (takara) 1 u 1 &lmz.^:m%: 7 u 1 clt, 

9 5tt3»rBl. 4 01C?3^B, 4t)1?7»M7--U>^Lftg, dNTP 
1 At 1, ^7lxy^y^^^>h(l unit /ml, For Sequencing, TAKARA) 2 # 1 
*3WA, ti^l 0/i 1 ICLT, I 7 X:T?mfe<Dmffl^ =l^- h Ltz„ d 
C 1 OMIiBPB^^f (dye) 5Ml£jra*.TSJfc£#ltL, 7 5 "C , 5 5* 

rajnssLfc^, 2 o%#u7^ , jji'75 h 7Mg#y;na8c»* it. -tn 

, -f — ~s y V ~J° V — h (Phosphoroimager analysis) ^ffl^T^lrlfco 

6 El, 171, i9|l;St. ~> > * UJr?- K^ASJS^H 7 

o.5 miw^a.-ytcy^-f-^ — , -x>yu— hfe«trXlO x vvjfyyf^y 

V ft v y 7 — (TAKARA) U l*Mtl*7/i 1CLT, 9 5 "C T 3 # H , 40 
*CT3^IH. 4CT*7^F B 17z-iJ>^/LfcI, [a- 32 P] TTPftSUtt 
[a- 32 P] dCTP^i^d YTP^f n^noiI^l:a5J;9!:iDA. tf 
l//^77y^>h(l unit / ml, For Sequenc i ng, TAKARA) 2 u 1 Six, 
10 // 1CLT, 17 *C fBiS <Z) Pf ft -T > + a^-hbfc. f Cll, 1 
OMglBPB^^f (dye) 5 u 1 £ Jq A T K * # it b , 7 5t, 5 # Win 8ft 
Lfe^> 2 0 % ^ U 7 ^ 'J )l/ 7 5 F 7MS*y;Ha»fiSl/fc. -f 
^-y>^7'l/- h (Phosphoroimager analysis) * IB V* T U fc . 
ijgj££Sf! 8 EHC^T. 

: T7 RNAtfU;*^ — iffCfcSlE^EJS 
T'Dt-^-liUr^lftU; 1 //MOlSDNAt 2 . 5 uni ts<75 T 7 RN 
A aP U * 7 — if £ , 2mMrNTP — 0. lMCi/Ml£>[a- 32 P] rAT 
PSr^CJ"^^ (40 mM Tris-HCL (pH 8.0), 8 mM MgCl 2 , 2 mM spermidine, 5 mM 
DTT, 0.0156 Triton X-100, 10 mM rGMP, ) \Z Jp A , 3 ^f a H > + a^- h Lfc„ 
£ & , ^ni: 1 OM^i^^tffeiSJlDX., 7 5 t: T 3 # P*l 3JP L , 2 0 % # 
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i o if:gt„ 



MMM 9 : T 7 RNA#'J^7- -l?t«tSte^KJcS 

^Jfifll 8 i |SJ <£> S *S £ fir ^BJcLfcRN A*y;i/«SC*IbT¥* L. 0. 
7 5 uni tsWRNase T2TRNA£#^ L , f n^C^^Utfb'SZ^TCTL CT 

7J<~t~o 

^Jfcfll 1 0 : Klenow^ b (exo + ) *ffl^7tl^^U^-^FjfASJS 

[5' - 32 P] 7^JHfc^7'f7-DNA (2 0-mer, 4mM) , 
DNA(35-mer, 4 mM) *5 i 2 x Klenow?^^> h/Bi^flf 
% (TAKARA) £"^£i?§:f££, 9 5t3»P B l 4 0t3»n> 4t 7 »H7--U 
> ^* L ft . :tl!lfltf)4 OmM dNTP<hKlenow^7^^>h (e 
xo+) (2units, For Sequencing, T A K A R A) CD £ in . 3 7 *C 3 
0^>^a^-hL&. itlllf iO 1 0M urea-BPB d y e 
^ia^T, 7 5 5 ^rainSftUfcft, 2 0 % # U T 2 u ;pt 5 H - 7 MSSRy 
*&*»£fr-3 Phosphoroimager:/ U — h V* T£ric*f©##r ^ft-i 
fco ffigk&W, 1 2 miZ^To 

mmmi 1 : T7 rna#u^^ — •trfctste^sjt: 

yDt-^-SI^-^iftLfelmMClIDNA. 2. 5unitsCDT7 R 
N A 3j? ■ J * ^ — -tf, 2mM rNTP, 0. lmCi/ml(73[a- 32 P] rA 
TPJttf^S (4 OmM Trls-HCl (pH8. 0), 8mM MgC 
1 2, 2mM spermidine, 5mM DTT, 0. 01% Tri ton X - 1 
0 0, lOmM rGMP) £ Id L , 3 Rf H H >^a^- Mfc. ^1:10 

t«4)$iCRNA (16-mer) 5 2 0 %*U 7^7 h'^'JUI^i 
<fc 9 ISf SI L it . :©RNAS0. 7 5unitsC0RNase T2T»)»L, 2 # 
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) 



7CTLC (±Jl a -xmm) icJ:D, ■Zrn^tKDX 2 F <D tt £5Ra6fc. 

1 30tC^-cDTLCCD®P^I21^^-ro £ > ft (D m 2 \Z ^ tl"? tl(D ? U * ^ F 

fi£i 3 9 2 Si;J;0 > |ig*ftgB J; D $ tlT H -S> , d A , dC, dG, TCD^g- 

£fcb, i:tl^fcdx2ffl2-75ylOffiIl«^V^?UJHa, 
V 3^-&l&'&(Dmi?;(Di&m&0kftT (5 5t, 1 0 R#^(D«T >^ ~ 77j<#l 

£ f£ cfc THI nTBgtr^ -5 Z. t. L 7t & (D7?$> Z> „ ^fgBJCD^&^cfc Y) , 

t55:tl:±0. ^ & © 4 « IB © T fx fc> ft T u 5 >r > bf h a -fe ^ ~> a > ffi 
* 6 «S<0£a£T?ff5 n £#T€r» 4';B«<0ffl£^tt^ST?#fcV>SrL^ttlflg& 

& t. ts. z> , 
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3. 3£#»*<£e£ i?7;P*^7 5yST*5»*©«lJ|lJS 

*r>tf&m ^^-tzmzmx-t z> z.t\z& DiiR«a:ifis»sigiS3*5*s. 
5. 5t#»*;&tfj!£«fi«j&£f6Mtf tcx ^ v * > ^f^ja si!!?, jim<nm 

7. ##«s|iS!t3S:2£#. Sin? tltixii2i«ttJlf> illfxiit 
^OS^^T* -5 ft BIS 9 JSCE*©^r ffi. 

i o 3i cd t^Tti^ caa« <d Jim* 

1 2. # U ;* 7 — -tf # , DNA#'J^7-t*X(JRNA*'J^7-t'T*5lt* 

13. «K<Otf^^$H£*tt*£#W«&fiJffi LT, IKW^iS*t4Ii$ it 
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o o 

1 7. «B8<B&g*r#3j5 ij p< ^-if C8»3nH5tS*tT*5» ^Of&Bffl 1 
18. §S^<75|gffl^l33S~mi7 Jg<7D ^Ttl^ IH « © # ffi T ^ If-f >$tl^c 

20. aBEW^S**. 2-T37-6-N, N - V * J- )V T 5 / - 7 V > T $> S 

2 1. jRK<Z)1&2£#* 2 - 7 ^ 7 - 6 - f iz^-yj >Xtt^«iI#T^5 

2 3. tTU i^>- 2 -*>Xtt-tflDS^Sttft:^*SI»*OteH 

$22 Jgfc8E«<B««. 
2 4. ^WffliW^tl?<!:tS*t§f fi£LT^^ttT'*5ltJtc(DtB 

$1 8 2 3«©^"rn36WC|H*«Si6. 

2 5. m^.(Dmmw, 1 8 jg-ifs 2 4«wv^-rti^tiBm«^^ ; £M^-r^>^'&o 

2 6. L*#-£ffi:£<B«Bf?**8II 2 5 JSfclBm 

2 7. mM<nffi.mm 1 8 ^s-ig 2 4^m>t**iaMc3H«<B«K£ifi£< l ±£-#i, 

T & -£> 3 H > o 
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H > o 

2 9. 75/i^#X«S©75yiT^?)|f^OiI^2 8 J^i' 13 fc <7) 3 K>c 

3 1 . &mft?W&&n&3- F LTfcSffjROieHfl 3 0 13 « (D 1» # T » 

cD$&Bff§3 ojix«^3 i k: mn<Dmwtft^ 0 

3 4. ^'J^^-if^\ D N A3p U * ^-ifXteR N U ;* ^ - if TT <fc -5 If * 
(Dffim 3 3 £i3«<7);£«!. 

35 . tc, ft^cDHH^ i 8 2 4 jsco vi-rn^^iamo^^ 

3 6. i*©|glil 8 1-^2 4]|©^ftl^ (IfHmcD^m**AX««m$ 
<h^M£nT^&^SgE?y<h£c£Wt^cD$£Hm3 5 Jgfcffiifc(B#^a8M<03t 

37. »*©ieH»3 03g~^ 3 2 ^©vi-rn*wc:saife<o«Bfe^^. xt±»*© 

w& ts titers nx* $>zmM<Dm.mm 3 7 jgfciamc&ge 

3 9. §iJfc<D$&BIII3 5 JSXtefg 3 6 ^fcSama^SsfcJ; K> §£i££ tl#£ # AS* 
40. if*(D^H^3 5 JKXtefg 3 6^fclE«©*fet<J;r) M it £ m# £ # A3* 
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m m 



*mw\z. iLfcmmz ftsi, l < fi5i#i*s;&tf#«wfcE5SMtf k 

t?D N A 4? U * =? — M fc £(DS U * ^--fcfK «t^TBII5n#5lfj|ftAI0« 
Wt5. 
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and the indications in the international application, the applicant should immediately inform the International Bureau. 
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Telephone No. (41-22) 338.83.38 
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INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
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elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

in addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GRand ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was fifed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 1 6-month time limit (Rule 1 7.1 (a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 1 6-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 1 6-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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